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FORWARD 


This  report  has  been  prepared  and  is  submitted  in  compliance 
with  the  requirements  of  Bureau  of  Ships  Contract  KObs-88423, 

Project  Serial  Number  SS501-000.  Task  3900  and  contains  the  results 
of  the  Phase  I,  LM1500  engine  test  and  inspection  for  thirty  (30) 
hours  operation  using  poor  quality  marine  diesel  fuel  per  MIL-F-16884D. 

Phase  I  of  this  contract  also  requires  reports  on  the  results 
of  an  engine  fuel  system  bench  test  using  sea  water  contaminated 
fuel  and  a  laboratory  study  of  the  corrosion  resistance  of  various 
engine  materials  and  coatings.  Ihese  reports  will  be  submitted 
separately. 


i 

4 

I 

i 


This  doconir,”  /$  subject  i 
Center  BWg,  20}^'/ 


i 


TABLE  OF 


?A(S 


iHEBorucnc® 

1.1 

Test  Purpose 

1 

1.2 

Test  Conclusions 

1 

1*3 

Ifosenclatare 

1 

•2231 

2.1 

Engine  Description 

3 

2.2 

Test  facilities 

5 

2.3 

Instruroentatioo  Description 

5 

2.4 

Fuel 

7 

2.5 

Test  Description 

8 

*PRcrp 

HSSDI3S 

3.1 

Rigine  Inspection 

11 

3.2 

fiigine  Perfomance 

16 

3.3 

CcxabuBticHi  liner  Teiroerstures 

19 

3.4 

Turbine  Inlet  Teiroeratures 

21 

3.5 

Turbine  First  Stage  Bozzle 

22 

3.6 

Cold  Start  Test 

25 

ESGIHE  TEST  BATA 

4.1 

Tabular  Data  -  Turbine  Inlet  Temperature 

Profile 

24 

4.2 

Tabular  Data  -  Coabustion  Liner  and  First 

24 

Stage  Nozzle  Metal  Tenperatures 

24 

4.0 


FAGS  KO.  I 


1.0  iBESonjcnoH 


1.1  Purpose  of  !i?est 

In  accordance  vith  BaShips  Contract  EObs  88423^  a  production  line 
J79-8  engine^  less  afterburosr  and  anti -ice  control,  operated 
vith  a  fixed  area  conical  nozal  e  to  siralate  IMI500  power  turbine 
to  deteisLne  effect  of  burning  poor  quality  diesel  fuel  per 
MIL-P-16884D.  The  effect  of  burning  diesel  on  engine  performance, 
cocsbustion  liner  tenperatures,  turbine  inlet  te=pera1xire  profile 
and  first  stage  turbine  nozzle  netal  temperatures  was  detersined 
for  a  thirty  hour  endurance  run. 


1.2  !Itest  Conclasioas 

Shgiue  hot  section  teardcvn  and  inspection  at  the  conclusinn  of  the 
diesel  cperatic»i  showed  ooderate  to  heavy  deposition  on  the  fuel 
nozzle  faces;  crusty  deposition  on  the  ccciteistion  Unp-r  vh-irb  say 
effect  liner  life  If  it  ctattinnes  to  build  up  on  the  liner  Icravers; 
and  a  ooderate  depositicm  on  che  first  stage  turbine  nozzle  partitions 
and  blades.  Ibere  was  little  or  no  deposition  on  the  second  and 
third  stage  turbine  nozzles  ani  blades. 

Sagine  cperational  characteristics  showed  no  effect  doe  to  buming 
diesel  fuel.  Likewise,  there  was  no  laeasurable  change  in  aigicc 
perforoanee. 

CcEPbustion  liner  skin  tesperatares  were  hi^er  by  as  ssich  as  50®? 
for  diesel  operation  as  coraared  with  JP-5  qperaticsi.  Hbsxe  was 
no  change  in  turbine  inlet  tsperature  profile  due  to  burning 
diesel  fuel.  The  first  stcLge  turbine  nozzle  aetal  tezraeratures 
were  lower  during  diesel  operation  than  during  JP-5  vpeiatisHi. 

Vane  leading  edge  teiperatures  were  an  average  of  30*^  lower  and 
vane  trailing  edge  temperatures  were  an  average  of  15“^  lower. 

A  start  test  using  a  special  diesel  fuel  -  lube  mi  sLxtare  with  a 
viscosity  of  28  centistokes  at  a  rdxtare  temperature  of  26®? 
deaaistrated  successful  engine  ligrt*  off  and  acceleration  to  idle 
speed  in  136  sec. 


1.3  Eoesenclsture 


Fg 

Gross  35mist 

Ihs 

K 

Indicates  corrected  BaLrazeter 

- 

E 

Engine  Speed 

EE94 

Fg2,  Pg4 

Turbine  nozzle  and  turbine 

coolirg  flew  pressure 

PSIA 

P 

Ckxpressor  inlet  total  pressure 

PSIA 

*  v< 

Ibrblne  dismberirs  t' =c'  •  .  ure 

FSL4 

'  tV 

Exhaust  nozzle  enmruuce  tc-ial 

?3L4 

pressure 

s?c 

Specific  fuel  consuzption 

Lb/H?-Hr 

Ifonsnclatare  (cont’d) 
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Turbixi*;  nozzle  and  torblne 
cooling  flew  tezp. 

I^rtition  leading  edge  tez^. 
I^rtitlon  trailing  edge  tesj:. 
Coiajxessor  inlet  total  tesp. 
CossacessoT  disclar^  total  tesp. 
Co£^;nstion  discharge  total  zesp. 
Turbine  discharge  total  tesp. 
Engine  Air  Ploif 
Engine  Fuel  Pioif 


Sobserj-pts 

a  Airflow 

f  fuel  Plow 

g  Gross 

i  yeasoTPA  Iferareter 

I  CalxsrLrted  parareter 

Correction  Pbetors  (.S) 


*? 

*F,  "R 

X 

Lb/Sec 

Lb/Hr 


in  each  of  the  corrected  Taraneters,  except  jressares,  feasidity  is 
Inclnced  bet  the  syidxxl  it  deleted.  F^rnidlty  corrections  for  pressores 
are  not  applicable. 
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2.0  2^ 


2.1  Pescripticsi  of  Sigine 

‘Sue  e&gljie  tested  vas  a  J79^  scael  eagipe,  procarred  free  tiie 
proiicticsi  liaa  at  Gensral  Electric,  Srenfele,  CSiio,  folloglag 
its  initial  acceptance  {green)  ran.  Taxs  eagiDe,  S/H  ^^21-325, 
»as  retrofitted  as  fol loirs: 

1.  !Bie  cootrols,  accessories  and  pipiag  iteas  repaired  esaiy 
for  afteitarring  operatica  vere  reaxrred.  Toe  prosnetiaa 
type  JT9-0  aain  fuel  cootrol  and  related  accessaries  vsre 
retained. 


el, 

3. 


5- 


o. 

7. 


5- 

o. 


10. 


5be  anti -icing  sjstsz.  sas  Tsxnr^^ 

3is  inlet,  transfer,  rear  and  bocrlscntal.  drive  g^jrbaz&s 
vere  replaced  vitii  assesnlies  iacorpozatiag  alTmiTrrr.  casings. 
Sie  drmlex  bearings  in  both  the  inlet  and  transfer  gearbooKs 
vere  reversed  to  alloy  (neratioa  vitti  a  xsesnatic  starter 
installed  on  the  forsard  face  of  tbe  transfer  gearbox. 

Toe  stage  coe  tarbise  nozzle  -^s  replaced  vith  a  nev  part 
instnzaeat^  for  turbine  inlet  profile,  partiticQ,  and 
nozzle  band  tezperatnre  aeasaresentc. 


2ie  cocaxxstion  aod  igaiticQ  liners  vere  replaced  vith  rigid 
scant  type  liners.  Gbe  casbostioa  liner  and  the  igaltica 
liner  vere  instrESsited  for  the  siin  tesperstare  level 
seasareaent. 


Srs  oater  cocsostion  casing  vas  replaced  vith  a  part  laodified 
vith  bosses  for  instrssentation  leadoot  porposes. 

2he  zein  sparging  vas  replaced  vith  a  part  ccapetlble  vith 
the  rigid  aoant  type  igrition  liner. 


Tns  compressor  frsse  vas  replaced  vith  cne  sodified  for 
sointing  coepressar  disidEr^  total  pressare  and  teaperatore 
rales  re^iired  for  the  turbine  inlet  teoiperBtars  tests. 

Cee  of  the  tea  ?/S  yTTCT^S??  fael  nozzles  vas  replaced  vith 
a  VS  igps  part.  She  ?/5  yUCi9^i?S  type  fuel  nozzle  has 
descGStrsted  a  sere  ccosl stent  li^t  off  capehllily  and  vas 
isstailsd  In  the  igaiticsi  liner  for  the  start  test. 

2he  aftefbamer  vas  rralaced  vith  a  slave  tailcone  -  tailpipe  - 
fixed  erea  conical  exhaust  nozzle  systes.  Befereace 
Eipire  2.1-1  tahen  in  the  test  ceil  daring  setup. 


DIES  15 L  rUKL,  POOD  ODADI5 

^'1(3.  I5NaiNK  S/N 
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2.1  g^crlpticffl  of  SxglDe  (cant’d) 

1526  fia^  area  conical  sxbaast  cotzle  siralated  a  IKI5OO  power 
turbine.  Tas  coalcal  rnogsle  laa  sized  to  simlato  opezaticn  of 
the  AfsgT  power  taroiae  at  toxtlce  inlet  teEperatare  levels 
consistent  with  the  canfisaration  as  specified  for  tl^  AC^ 
r^gaireaeats  with  the  follggiag  assinTT?ticos; 

1-  Inlet  pressare  loss  =  of  -Kter 

2-  Brit  pressare  loss  =  6*  of  -sater 

3-  Asaleat  pressare  =  29.S2''  of  aereury 

4-  Ambient  tenrerstare  =  IDO*? 

5.  IDOi  relatl‘»e  hsaidity 

6-  Boser  tnralne  speed  =  4950  23€  at  l40(X)  52?  (norra,!  rated 
speed  for  the  DQ^X)  is  5500  HBC) 

7.  Itwer  derated  5^  below  ace  srera^  ierel 

Sa  conic  no7:r.le  hot  effective  ar^  for  the  ahove  asscrpticns  ^sas 
r-aTf^ila-fap."  tO  06  33-5  io2. 

2je  specified  teioerarare  levels  for  a  hot  effective  cede  nozzle 
area  of  515  12*2 

S?  S,  Calealated-*?  ^.1  Calcaiated-*? 

i4o:»  1723  11^ 

IIDOO  isOo  lD3o 

70CX)  1446  SSD 

arring  the  Hsase  II  testing  the  specified  tEoeratSire  level  yill  be 
aparoTimtelj  60*?  Icnrer  at  tbs  l4000  H?  point  cae  to  the  foUcwing 
phar  ges  in  assassticcs: 


1.  Bower  2arbine  speed  =  yjDO  534  at  140£X)  H?  censisteat  with  the 
?®  engine. 

2.  IDOi  relative  isnridity. 

3«  Boser  mrgin  of  2.(^  to  represent  the  levels  acssally  esaosstrated 
by  this  engine. 


4.  5ot  effective  conic  nozzle  eirea  optimized  to  be  consistent  rith 
the  foregoing  assuuitions  (apprcsdjv  teiy  333  in^}. 

2he  noaified  engine  -sas  defined  by  3/u  lirts  List  ^65-211 -<XXX>-i38; 
3/U  #1  for  engiar  S/S  43.-5^. 
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2.2  Test  Facilities 

The  testicg  ses  condacted  at  the  General  Electric  ground 
test  facility  located  in  Evendale,  Ohio,  Building  500,  Test 
Cell  27. 

The  engine  »as  aouated  in  a  steel  test  dolly  and  supported  by 
two  trunnion  pins  st  the  turbine  fraae  horizontal  unibal  sonnts 
and  one  pis  thru  the  forward  fraae  top  center  aount.  The  dolly 
was  jacked  up  off  the  floor  and  supported  on  the  sovabie  linkage 
section  of  the  cell  thrust  frase  by  four  pne3satica_ly  operated 
thrust  pins.  AH  instrusentation  li.;es  to  the  engine  were 
flexible  and  the  thrust  frase  was  completely  unrestric  ted  rlong 
the  line  of  thrust.  The  movable  section  of  the  thrust  fras_e 
was  connected  to  a  thrust  strain  gage  load  cell  which  transmits 
the  force  of  engine  thrust  to  a  direct  reading  electronic  thrust 
indicator. 

The  fuel  at  the  engine  irJ.et  was  saint -'ned  at  IG-JO  psig 
pressu’-e  fay  an  air  leaded  regulating  v---’  ' 

Engine  fuel  flow  rate  was  aeasnred  with  a  turbine  imueiler  type 
flow  sensor  installed  in  the  inlet  line  upstream  of  all  engine 
coaponents.  A  second  sensor  was  installed  1*'.  series  with  the 
first  sensor  for  verification  purposes.  These  meters  (referred 
to  as  flowmeters)  have  a  calibrated  accuj'acy  of  -  3efer 

to  Figure  2.2-1. 

2.3  Instrumentation 

Engine  safety  instrumentation  measuring  engine  vibration,  lube 
oil  temperatures  and  speed  was  s  aedard  factory  engine  test 
instruaentation.  The  p.-rforsaise  instrumentation  used  w„s  as 
listed  below; 


Parameter 
Airflow  Hake 

Compressor  Inlet  Temperature 
Compressor  Discharge  Temperature 
Compressor  Discharge  Total  Pressure 
Turbine  Discharge  Total  Pressure 

t 

Turbine  Discharge  Total  Temperature 
Sozzle  Entrance  Total  Pressure 
Fuel  Flow 


Svabol 


•p 

*t2 

‘t5 


*t7 

*«• 


V 

*S 


Thrust 
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Combustion  liners  ^4  and  #10  were  instrumented  to  measure 
liner  skin  temperatures.  Thermocouple  location  on  each 
liner  is  shown  on  Figures  2.3-1  and  2.3-2.  The  numbers  on  these 
figures  indicate  liner  locations  and  are  as  follows: 

1.  Inner  liner  foreward 

2.  Inner  liner  midregion 

3.  Side  of  cross  fire  eyelet  foreward  of  shear  slot 

4.  Side  of  cross  fire  eyelet  aft  cf  shear  slot 

5.  Behind  crossfire  eyelet 

6.  Z-Ring  behind  crossfire  eyelet 

7.  Z-Ring  between  crossfire  eyelet 

8.  Hear  liner 

Temperatures  of  the  stage  1  turbine  nozzle  were  measured  by 
placing  thermocouples  at  various  locations. 

Vane  leading  edge  temperatures  were  measured  by  placing  thermo- 
coufvles  at  the  leading  edge  pitch  of  vanes  7»  8,  19 1  20,  31 » 

32,' 42,  54,  and  55- 

A  false  front  was  installed  on  the  leading  edge  of  thirty  of 
the  fifty-eight  vanes  in  the  nozzle.  Five  thermocouples  were 
mounted  in  each  false  front  so  that  they  were  equally  spaced 
radially  front  root  to  tip.  Six  vanes  behind  each  of  the 
five  odd  numbered  combustion  cans  were  so  instrumented  to 
detect  the  radial  and  circumferential  temperature  profiles  of 
the  gas  stream. 

Vane  trailing  edge  temperatures  were  measured  by  placirig 
thermocouples  on  the  convex*  side  pitch  just  forward  of  the 
trailing  edge.  Vane  1,  2,  7,  8,  13,  l4,  I9,  20,  31i  52,  42, 

43i  55  were  instrumented  in  this  manner.  Note  that  vanes  1,  2, 

13 1  and  l4  were  vanes  having  false  fronts  whereas  the  reamainder 
were  not.  This  was  an  attempt  at  correlating  T^  gas  temperatures 
with  vans  skin  temperatures  to  check  vane  cooling  effectiveness. 

Inner  band  skin  temperatures  were  measured  by  placing  thermo¬ 
couples  on  the  inner  band  at  the  trailing  edges  of  vanes  7,  8, 

19,  20,  31,  52,  42,  5^,  and  55.  Thermocouples  were  also  placed 
on  the  inner  band  between  vanes.  In  the  throat  at  the  D  line 
they  were  located  between  vanes  7-8,  19-20,  31-52,  42-43^  and 
54-55 •  At  the  trailing  edge  line,  they  were  located  between 
vanes  1-2,  7-8,  13-14,  19-20,  31-52,  42-43,  and  54-55.  The 
thermocouples  located  between  vanes  3-2,  and  13-14  were  an 
attempt  at  correlating  T|j^  gas  temperatures  with  inner  band  skin 
temperatures  to  check  cooling  effectiveness. 

Cavity  cooling  air  temperatures  were  measured  by  placing 
thermocouples  in  the  outer  manifold  between  the  outer  band 
and  the  casing,  in  the  inner  manifold  between  the  inner  band  and 
the  baffles,  and  in  the  wheel  space  cavity  between  the  stage  1 
turbine  nozzl®  "nd  the  stage  1  bucket  shank.  These  the-mocodples 
were  placed  between  vanes  2-3  and  31-52. 


figure  2.3-i 
TfflJFR  COMBUSTIOWJilS 


These  numbers  correspond 

‘•'■t  ’■'Sturi°dis=».»iou 

Skin  temperature  a  ^ 

and  to  figures  3- 5.-1 

3.3.-7. 


1 


COMBUSTION  LINER  -  REAR 
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These  thermocouples  are  for 
region  8  in  the  skin  tempera tur 
discussion  and  Figure  5,5-8. 
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The  stage  1  turbine  nozzle  was  reworked  according  to 
Figures  2.5-3  and  2.5-^  to  incorporate  the  above  thermocouples. 

All  liner  and  diaphragm  temperatures  were  readout  on  an  automatic 
millivolt  recorder.  This  recorder  has  a  300  channel  capacity 
and  will  record  all  300  channels  in  approximately  60  to  8o 
seconds.  Data  were  printed  cut  on  two  paper  tapes.  One  has 
numerical  results  in  millivolts  printed  out  and  the  other  is 
a  'oded  punched  tape  and  is  compatible  with  the  computer  key 
punch  machine  used.  Use  of  tnis  recorder  when  computers  are 
required  is  a  definate  cost  reduction.  The  exact  location 
of  the  turbine  nozzle  instrumentation  is  readily  obtainable 
from  Figure  2.3-^*  The  coding  is  explained  at  zone  H-4. 

The  four  numbers  preceding  the  letters  are  vane  numbers.  This 
may  be  one  or  two  vanes.  Using  column  1  row  9  from  Table  I, 
Section  4.2  the  interpretation  is  as  shown. 


1920TB2 


Vane  19 


Vane  20 


Position  2  on  Band 


Temperature  of  Rand 


The  thermocouple  is  located  on  the  interband  between  vanes  19 
and  20.  To  briefly  cover  a  few  more:  (Refer  Sect.  4.2  Table  I) 

7TS2  -  Vane  7  leading  edge  midpoint  skin  temperature 
19TS8  -  Vane  19  trailing  edge  midpoint  skin  temperature 
2-3TG3  -  Cooling  airflow  temperature  on  O.D.  of  outer  band 
between  vane  2  and  5* 


2.4  Fuel  Description 

The  JP-5  fuel  used  for  the  engine  checkout  and  initial  comparative 
turbine  inlet  profile  test  was  per  HIL-J-5624J.  Analysis  of  the 
fuel  by  the  General  Electric  Co.  is  presented  in  Figure  2.4-1. 

The  fuel  for  the  diesel  comparative  turbine  inlet  temperature 
profile  test  and  the  endurance  testing  was  a  special  batch 
of  poor  grade  diesel  fuel  per  KIL-F-16884d  obtained  from  the 
Ashland  Oil  Company.  The  certificate  of  aialysis  for  this  fuel 
obtained  from  the  Ashland  Oil  Company  laboratory  is  presented  in 
Figure  2.4-2  and  confirmed  by  General  Electric  Co. 

The  fuel  used  for  the  start  test  was  a  special  blend  of  the  diesel 
fuel  procured  from  Standard  Oil  Company  with  enough  napthanic 
base  lube  oil,  per  HIL-L-25016,  grade  2110  added  to  produce 
a  viscosity  of  ^.0  -  6.1  centi stokes  at  100®F.  Analysis  of  the 
Standard  Oil  Company  diesel  fuel  is  presented  in  Figure  2.4-5. 


n»>~  iTiit:ri(ii"OTri — *  -  f-nf-fniiiannmiir 


figure  2.4-1 


JP~5  fjel  akalysis  report 

Marinigation  Program _ Date: 

_ _ _Mail  Drop^ 


11-22-63 


Saople 


T-1118 


Specification:  Jp-3 

Sample  Dated:  10-15-63 


Engine  Program:  Marine  Engine 

Engine  #  S/N  421-326 


Sample  Sec*d:  10-17-63 


Sample  Ident:  from  Cell  27 

Hun  #A  -  Test  _ 

Charge  ^ 


Viscosity  S 

op 

Specific  Gr.  0 

op 

Viscosity  © 

Specific  Gr.  e 

op 

Viscosity  6  100 

1.43 

op 

Specific  Gr.  Q 

60  *■?  .8049 

Flash  Point  14? 

op 

Aniline  Point: 

143.7 

Freezing  Point  -68 

op 

Aniline  Gravity 

Product:  6366 

Smoke  Point 

min. 

Ret  Heat:  18,586 


Distillation: 

Initial  Boiling  Point  377 


Smoke  7ol.  Index 


Aromatics  (by  volume)  12. < 


10^  Evaporated  © 

390 

op 

2055  Evaporated  © 

395 

op 

50X  Evaporated  6 

409 

_ "F 

90^  Evaporated  9 

448 

_ »F 

End  Pod  nt 

500 

^op 

Residue 

0.8 

Loss 

0.9 

_% 

Thermal  Stability  © 

Pressure  Drop 

in 

Hg 

Preheater  Sating 

Olefines,  (by  volume)  2,5  qg 
fa  ter  Reaction 


dolid  Contaminants 
(0.80  micron  filtration)” 


_=s/eai. 


Water  Content  6  75®? 
Hyorogen/Carbon  Ratio  O.I6I 
Sulfur  (by  »eight)  «0?7 


_ppm 


% 


Anti-Icing  Additive  (by  volume _ % 

Other  %  Hydrogen  13. 90 


Re:arks 


Figure  2.4-2 
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DiKSKL  OIL  AKALISIS 

wvui^eiAi^  ncLxvjL**^  «j 

G.F. 

Ignition  Quality,  Cetane 

51 

49 

distillation,  ®F 

IBP 

368 

570 

10^ 

456 

422 

5035 

512 

520 

903J 

678. 

678 

E.P. 

726 

721 

Hes. 

1 

0.4 

Flash  Point,  ®F 

175 

169 

Pour  Point,  ®F 

1 

1 

Cloud  Point,  ®F 

/ 

-0--' 

Viscosity  at  100®? 

Centistokes 

4.56 

4.48 

Saybolt  Seconds 

40.50 

Carbon  Hesidue,  on  lOjf  Hes. 

0.31- 

Total  Sulfur,  1  % 

O-82 

D.76-0 

Corrosion  at  212®? 

la 

Ash  -  ft.  % 

0.001 

Gravity,  API 

56.1 

Specific  Gravity 

0.8445 

.8442 

Acid  Kuaber 

0.01 

0.05 

Keutralitj 

IJeutral 

Carbcn/Eydrogen  Patio 

0.662 

Ket  Heat,  3Td/L3 

18.512 

18,360 

Aronatirs,  V< 

27 

Therral  Stabilitj  S  225/525 


,  A?,  "  Hg. 
erert  saicples. 


Fi^re  2.4-3 

S?A?n)AHD  OIL  DIESEL  ASALTSTS 


I 

I 


rais  ic^a  certificate  of  analysis  of 
KIL-?-i6884D,  plus  the  special  stated 

diesel  fuel  in  conforsance 
requirenents. 

Aroaatics 

22.1 

Sulphur 

0.16 

Carbon  Hesidue 

0.166 

Corrosior 

lA 

Ash 

0.009* 

Viscosity  at  100“F 

2.76  Centistokes 

Pour 

-15  Fluid 

Cloud 

-14 

Flash 

170 

Gravity 

>6.0 

Distil  3  a  tips  Hange 

Initial 

594 

10% 

448 

504 

•Asa  content  shown  90% 
was  verbally 
accepted  by  D.  SF 

Traniier  of  G.E. 

562 

596 

Cetane  Index 

49.5 

Deaailaibility 

-  25  seconds 

Neutrality 

Liquid  is  neutral 

2esidue 

Pass 

Acid  So. 

0.21 

Carbon  Hydrogen  fetlo 

Carbon 

S5.52% 

Hydrogen 

13.4% 

2.5  Test  Description 
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The  test  schedule  consisted  of  the  following: 

1.  Engine  aeehanical  checkout  using  JP-5  type  fuel. 

2.  Detersination  of  turbine  inlet  tenperature  profile  and 
pattern  factor  and  combustion  liner  skin  teaperature 
lerels  while  burning  JP-5  type  fuel. 

3.  Sepeat  of  item  2  while  burning  poor  grade  diesel  fuel. 

4.  Thirty  hours  of  endurance  testing  using  poor  grade  diesel 
fuel. 

5'  Cold  start  testing 

The  sechanical  checkout  consisted  of  a  brief  test  to  determine 
safety  of  engine  operation,  that  perfonsance  instrusentation 
was  consistant  and  accurate,  and  to  determine  the  indicated 
exhaust  gas  teaperature  levels  required  for  the  calculated 
exhaust  gas  temperature  test  points.  The  calculated  exhaust 
gas  teaperature  is  the  theoretical  teaperature  level  based  on 
fuel-air  ratio  while  Indicated  temperature  is  that  sensed  by 
a  single  immersion  type  engine  supplied  thermocouple  harness. 

The  test  schedule  to  evaluate  the  combustion  discharge  profile 
and  setal  temperatures  was  selected  to  include  the  14,000, 

11,CX>0,  7,000  E?  setting  and  sufficient  points  between  and  above 
these  settings  to  provide  a  good  evaluation  of  this  data  and  to 
provide  turbine  nozzle  design  a.rA  life  background  data.  The 
setting  selected  for  the  equivalent  horsepower  iras  the  tessera trare 
a  minimum  engine  would  exnerience  on  a  ICO®^?  day.  These  were 
as  follows: 


Calculated  T_ 

-  -X 


_ 


^uivaleat  HP  Approx.  Speed  BPS 


910  7000  6900 
1036  11000  7100 
1079  -  7lS0 
1116  -  7240 
1130  14CK>0  72S0 
1158  -  7350 
1175  -  7415 


The  1175®?  T_  point  was  net  run  with  JP-5  fuel  to  prevent 
placing  the  lif^  of  the  Tj^  tbermoccaples  in  jeopardy  prior  to 
ihe  diesel  fuel  ».esti=^. 

During  the  endurance  testing  the  pore?  setting  and  sequence 
was  as  follows: 


Firsi 


Ten  Hoars 


Powe: 


Time  At  Point-Hours 


11,003 

14,001 

7,0C'D 


920 


S.  s 


1.0 
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Th“  Eethod  used  to  supply,  the  cooled  fuel  to  the  engine 
(fuel  temperature  measured  at  P  &  D  value  outlet)  was 
as  follows: 

The  fuel  lines  between  the  main  fuel  control 
and  the  pressurizing  and  drain  valve  were 
connected  into  a  slave  system  which  incorporated 
check  valves.  The  system  contained  sufficient 
hose  to  obtain  the  required  volume  fo.  each 
start.  This  volume  of  fuel  was  circulated  thi’u 
the  neat  exchangers  until  the  desired  temperature 
was  obtained.  After  reaching  the  desired 
temperature,  an  engine  start  was  made  and  the 
warm  fuel  from  the  supply  drum  pushed  the  cooled 
fuel  into  the  combustors.  Several  modifications 
were  made  to  th<'  slave  system  to  obtain  the 
proper  volume  of  cooled  fuel. 

Figure  2.5-1  shows  the. test  set-up.  The  tubes 
on  the  floor  are  the  heat  exchangers  and  the 
pumps  shown  in  the  photograph  were  those  used 
to  circulate  the  fuel  and  coolant  through  the 
heat  exchangers.  Figure  2.5-2  shows  a  schematic 
of  the  test  set-up. 

The  start  test  was  conducted  beginning  with  the  fuel  at 
ambient  temperature  (approx.  75®F)  and  lowering  the  temperature 
in  increments  of  approximately  10“F  until  the  minimum 
objective  of  +25®F  was  reached.  A  series  of  two  light  offs 
with  the  start  aborted  after  exhaust  gas  temperature  began 
to  rise.  The  one  start  to  idle  speed  was  completed  at 
each  test  temperature  level. 

A  special  blend  of  diesel  fuel  (viscosity  6.0  centistokes 
at  100°F)  was  prepared  for  this  test.  The  specific  gravity 
adjustment  on  the  production  type  main  fuel  control  was 
adjusted  to  produce  starting  fuel  flows  near  nomiml  for  the 
500  -  50  PPH  range  required.  This  was  re-adjusted  for  the 
minimum  fuel  temperature  point  (26“F)  to  5^0  PPB  to  produce 
a  succe"sful  start  at  tnat  temperature. 

The  following  running  times  were  accumulated  during  this 
test: 


JP-5  Fuel 

Diesel 

Fuel 

TOTAL 

:  .'urs 

35:10 

nours 

Endurance 

- 

30:00 

hours 

No.  of  Starts 

36 

TECHNICAL  INFORMATION  SBRIiJS  -  NO.  Rfi3PPD-i07 


PAGE  NO.  11 


3.0  TEST  RESOLTS 


3.1  Engine  Inspection 

The  turbine  and  combustion  sections  were  disassembled  following 
the  test  program  to  determine  if  the  component  parts  which 
comprise  the  hot  section  portion  of  the  engine  would  reveal 
any  deleterious  effects  as  a  result  of  burning  poor  grade 
diesel  fuel.  The  results  noted  during  the  post  test  visual 
and  fluorescent  penetrent  inspections  are  presented  as  follows: 

Combustion  Liners  fc  Ignition  Liner 

The  ten  liners  were  disassembled  into  their  three  major  components 
(outer,  inner  and  rear  liners)  for  tbs  post-test  inspection. 

A  disassembled  liner  is  shown  in  Figure  3-1-1- 

The  internal  surfaces  of  the  inner  liners  including  the  thimble 
projections  were  generally  covered  with  a  slight  deposit  or 
build-up  as  shown  in  Figure  3»l-2.  The  deposit  at  the  inner 
llnei  louvers  was  more  intense  and  considered  significant 
at  these  locations  since  the  deposit  was  partially  bridging  the 
louver  gapes  and  reducing  the  amount  of  cooling  air.  This  would 
have  an  adverse  effect  on  part  life.  This  condition  is  shown 
in  Figure  3«l-2  and  -3.  These  reddish-black  deposits  ranged 
from  an  ash  like  deposit  on  the  smooth  surfaces,  removable  with 
the  finger,  to  a  hard,  crusty-like  substance  generally  noted 
at  the  louvers  and  on  the  thimble  projections.  This  crusty-like 
substance  was  not  removable  with  ;he  finger  nor  was  it  removed 
during  a  post-test  solvent  wash  and  steam  cleaning  operation. 

After  this  wash  operation,  the  visual  inspection  of  the  inner 
liners  revealed  all  ten  parts  to  be  in  excellent  mechanical 
condition  with  no  reported  cracks.  Reference  post-cleaning 
Figure  3.1-4  and  -y.  The  internal  surfaces  of  the  rear  liners 
were  generally  free  of  the  deposit  except  for  two  stread^.s  along 
the  bottom  of  each  can.  This  build-up  was  the  same  crusty-like 
substance  noted  at  the  inner  liner  louvers.  All  louvers  on 
the  rear  liners  were  free  from  the  deposit  or  build-up.  Con¬ 
ditions  noted  on  the  rear  liners  are  shown  in  Figure  3.1-6. 

After  the  rear  liners  were  washed  the  visual  inspection  revealed 
all  parts  as  satisfactory  mechanical  condition  with  no  cracking 
observed. 

The  outer  liners  were  free  from  deposits  and  were  in  excellent 
post- test  mechanical  condition.  The  outer  liners  do  not  contact 
the  combustible  gases. 
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deposits  are  coitinf  froa  both  fael  sad  iicer  sir-re  it  is  a 
saior  is  the  deposits.  This  iraiirates  that  oiidatior  of  the 
lirer  »as  takin?  place,  bat  it  is  rot  kso»r  whether  or  rot  it 
is  worse  thas  wher  J?-5  iff  used. 

The  app-aararce  of  the  Users,  howeTer,  did  rot  iodicate  that 
a  slesificast  aitcast  of  liner  corrosion  and  erosion  had  coonrred. 
This  was  supported  bj  the  analysis  of  the  tnrbine  blade  deposits 
reference  Fi^re  3«l-'20  shich  rerealed  onij  a  sinor  aronnt  of 
nickel.  It  wcnld  be  expected  that  a  naior  ano-cnt  of  nickel 
world  hare  been  cbserred  in  the  turbine  blade  deposits  if 
significant  liner  bnrrii^  had  occurred  since  it  cQ:srises  al-ost 
fifty  percent  of  the  liner  sateriai.  It  is  conclnded  that  the 
iron  in  the  liner  deposits  cane  fros  the  fuel  and  not  the  liner 
aatenal.  A  color  photograph  of  the  isterral  surfaces  of  a 
liner  is  included  in  Figure  3*1-3.  Ho*«xer,  in  this  photograph 
colors  are  rot  truly  represestative  of  the  typical  ones. 


Cross-Fire 


Xost  of  the  twenty  parts  rerealed  a  rust  disoolcra tion  and 
were  covered  with  an  ash— like  dep-osit  which  was  ren-ovable  with 
the  finger.  These  parts  revealed  a  hard,  crcsty-like  deposit 
on  the  forward  coc-lii^  Icurers  while  the  renainder  were  generally 
clean  at  this  location.  Figure  3*1-9  shows  a  typical  discoloration 
pattern  (part  on  right  side)  aid  two  of  the  three  parts  with 
a  deposit  on  the  forward  coding  louver. 


The  visual  inspection  following  a  cleaning 
the  parts  to  he  in  satisfactory  nechanical 
reported  cracks. 
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The  internal  surfaces  of  the  outer  gas  passage  skin  revealed 
slight  build-ups  at  the  step  foroed  by  the  oitter  setering  seal. 

All  other  surfaces  of  the  duct  c'cre  generally  free  froa  deposits. 

The  transition  duct  did  not  reveal  any  abnormal  aiscol oration 
pattern. 

The  visual  inspection  following  cleaning  revealed  no  diacrepenciea. 

The  hard,  crusty  d  ’sita  were  not  removed  during  this  post-test 
steam  cleaning  and  solvent  wash  operation,  however. 

Stage  It  Turbine  Hozgle 

This  part  incorporated  instrumentation  for  the  turbine  inlet 
temperature  profile  and  pattern  factor  test.  The  instrumentation 
included  false  fronts  applied  over  the  leading  edge  of  thirty 
vanes  which  contained  the  profile  therBocouplea.  These  false 
fronts  were  located  in  five  groups  of  six  adjacent  vsnes;  each 
group  located  directly  behind  alterriate  combustion  liners 
reference  Figure  3.1-11  showing  overall  view  of  turbine  nonxie 
and  Figure  3.1-10  which  shows  relationship  to  combustion  liners* 

The  post-test  condition  of  these  thirty  partitions  will  not 
be  discussed  since  they  were  no  longer  representative  vanes. 

The  twenty-eight  other  vanes  revealed  a  build-up  on  the  leading  , 

edge  and  concave  surfaces  shown  in  Figure  3.1-12.  ? 

Approximately  fifty  percent  of  the  28  vanes  revealed  these  ? 

deposits.  The  convex  sides  of  the  vanes  revealed  slight  deposit  < 

near  the  trailing  edge  at  the  intersection  between  vane  trailing  \ 

edge  and  inner  band  as  shown  in  Figure  5.1-i3.  Approximately  = 

twenty-five  percent  of  the  partitions  revealed  this  condition. 

The  inner  and  outer  gas  passage  liners  were  generally  free  from  ; 

deposits  except  as  noted  previously  on  other  parts.  5 

The  twency-eight  instrumented  vanes  and  adjacent  inner  and  outer 
gas  passage  liner  areas  were  washed,  vapor  blasted  and  fluorescent 
penetrer.t  inspected  following  the  initial  visual  inspection.  ; 

This  inspection  revealed  no  discrepencies.  The  part  was  in 
satisfactory  mechanical  condition.  No  indication  of  vane  erosion 
was  noted  during  this  inspection.  The  post- test  flow  area  as 
measured  with  the  turbine  nozzle  removed  from  the  erigine  was 
84.82  in^;  a  change  of  -1.7  percent.  This  measurement  was  taken 
before  the  nozzle  was  cleaned. 

Stage  2  Turbine  Nozzle 

Approximately  fifty  percent  of  the  vanes  revealed  a  slight 
amount  of  hard,  crusty-deposits  on  their  leading  edge.  The  step 
on  the  outer  band  (mating  surface  with  turbine  shroud)  revealed 
this  same  crusty  substance  on  its  forward  face.  These  conditions 
are  shown  in  Figures  5.1-14  and  -15.  The  inner  and  outer  gas 
passage  liners  were  generally  free  from  build-ups  as  were  the 
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Eight  of  the  stage  one  turbine  blades  were  submitted  to  the 
Vibration  Laboratory,  for  determination  of  the  first  flexial 
mode  in  the  free  state  prior  to  and  again  after  the  deposit 
was  removed.  The  results  of  these  tests  were  as  follows: 

With  With  Deposit 

S/N  Leading  Trailing  Deposit  Removed  Change 


SJC1138 

X 

2423  cps 

2406  cps 

-17 

cps 

KDM34S 

X 

2459  cps 

2445  cps 

-14 

cps 

KUV794 

X 

2438  cps 

2418  cps 

-20 

cps 

KSN22 

X 

2380  cps 

2558  cps 

-22 

cps 

Cx48y 

2443  cps 

2428  cps 

-16 

cps 

DG140 

2487  cps 

2469 

-18 

cps 

C048e 

2487 

2469 

-16 

cps 

dgo6a 

2435 

2504 

2486 

-18 

cps 

Ihis  change,  less  than  one  percent,  is  considered  insignificant 
with  respect  to  blade  capabilities. 


A  sample  of  the  deposit  was  subtained  from  the  stage  one  blades 
and  submicted  for  spectrographic  analysis.  The  results  concerning 
this  analysis  are  presented  in  Figure  3 •  1-20.  As  noted  in  these 
results,  the  major  ingredients  of  the  deposit  were  iron  and,-  sodium 
with  a  minor  amount  of  cobailt  and  nickel.  As  presented  in  Figure 
3.1-17,  the  sodium  and  iron  came  from  the  fuel,  refer  Section  3,1. 

$SJarbon  does  not  appoa^  in  the  blade  deposit  analysis  due  to\  ,  j/' 
method  used,  howevei^it  is  considered  the  major  ingredient^ 

The  presence  of  onljk  a  minor  amount  of  bcth  nickel  and  cobtat 
indicates  that  the  main  source  of  the  deposit  is  not  from 
burning  or  oxidation  of  the  combustion  liners. 


The  deposits  noted  on  the  stage  one  blades  are  not  considered  to 
have  a  significant  effect  on  the  mechanical  capabilities  of  the 
turbine  blades.  A  color  photograph  Figure  3.1-19  shows  the 
turbine  rotor. 


Fuel  Nozzles 

All  ten  parts  revealed  a  moderate  to  heavy  carbon  build-up  on 
the  air  shroud  faces  and  around  the  secondary  surface  which 
could  not  be  removed  by  ordinary  means.  Figure  3.1-21  shows 
this  condition.  The  inserts  in  this  photograph  are  S/N  38658 
(4th  from  left  in  group  shot)  and  a  new  P5  part  procured  for- 
comparative  purpcses.  No  other  discrepencies  were  noted  during 
this  post- test  inspection. 


DEPOSIT  ANALYSIS 


Spectrographic  analysis  cf  the  crusty  deposits  on  the  first  stage 
buckets  of  the  LM1500  test  engine  operated  30  hours  on  MIL-16884D 
diesel  fuel  is  as  follows: 

Trace  A1  Minor  Co 


Ag  Ki 

Cr 


Pb 

Si 

Ti 


Figure  3 •1-20 
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As  shown  in  Figure  5.1-21,  seme  carbon  build-up  was  observed 
around  the  perimeter  of  the  secondary  orifice.  A  post-test 
bench  check  was  performed  to  determine  if  this  build-up  was 
interfering  with  the  fuel  spray.  This  bench  check  revealed  the 
fuel  sprays  for  each  nozzle  to  be  within  the  prescribed  spray 
angles  and  that  no  interference  from  the  carbon  build-ups 
was  observed.  The  carbon  build-up  around  the  secondary  orifice 
was  not  considered  significant  unless  it  progresses  to  a  point 
at  which  it  would  interfere  with  the  fuel  spray. 

The  condition  of  carbon  buiW-up  on  the  fuel  nozzle  shroud  faces 
was  not  considered  a  serious  detrement  to  the  life  of  the  fuel 
nozzle.  A  recently  coaplet’ed  510  hour  endurance  test  of  a  J79-15 
model  engine  revealed  this  same  condtion  of  carbon  build-up 
on  the  fuel  nozzle  air  shroud  faces.  The  test  report  concerning 
that  inspection  and  testing  completed  during  the  period  of 
June  1963  -  October  1963  revealed  no  abnormal  effects  on  the 
combustion  liners  as  a  result  of  the  carbon  build-up  on  the 
fuel  nozzle  shrouds. 

Two  P5  parts  and  the  P6  part  were  removed  and  inspected  during  the 
combustion  liner  inspections  following  each  10  hour  endurance 
cycle.  These  inspections  revealed  that  the  carbon  buildups  varied 
with  time;  however,  photographs  taken  at  each  interval  were  not 
successful  in  showing  this  condition.  A  color  photograph  Figure 
3.1-22  taken  of  the  typical  shroud  face  is  included. 

The  carbon  build-ups  on  the  shroud  faces  and  around  the  secondary 
orifices  were  not  removed  from  the  parts  since  these  same  parts 
may  be  installed  in  this  condition  for  Phase  II  in  order  to 
determine  build-up  rates. 
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The  spark  plug  revealed  moderate  carbon  build-up  on  tb*  immersed 
tip  face  as  shown  in  Figure  5.1-23-  No  other  discrepancy  was 
noted  during  the  post- test  inspections.  This  condition  was  not 


considered  significant  since  the  engine  completed  a  total 
of  thirty-one  starts  during  they^jSJjS^^t  test  following  the 
thirty  endurance  hours  with  norre^rted y&sfires.  ^ 

Engine  Operation  and  Performance^^****^  . 


3.2.1  Operational  Characteristics 


No  operational  discrepancies  were  encountered  throughout 
the  entire  test  program  and  the  operational  characteristics 
of  the  engine  were  considered  satisfactory.  The  smoke  from 
the  engine  exhaust  was  noticeably  heavier  while  burning 
diesel  fuel  compared  with  that  experienced  while  burning 
JP-5  fuel.  Figure  5*2. 1-1  shows  smoke  from  the  cell 
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exhaust  stack  while  operating  the  engine  with  diesel 
fuel  at  the  11,000  horsepower  test  point.  No  significant 
amount  of  smoke  from  the  exhaust  stack  was  noted  while 


burning  JP-5  f‘»el  at  the  similar  engine  power  level. 


Numerous  sparks  were  noted  in  the  exhaust  stream  exiting 
from  the  engine  conical  exhaust  nozzle  particularily 
at  the  14,000  horsepower  test  point.  These  sparks  were 
yellow  to  red  in  color  and  were  not  considered  significant 
during  the  testing  since  this  type  of  spark  is  indicative 
of  the  presence  of  carbon  particles  in  the  exhaust. 


All  engine  accelerations  and  decelerations  were  completed 
at  an  approximate  rate  of  80  rpm/sec  (30  seconds  idle  to 
max  power)  to  reduce  thermal  shock  to  the  turbine  inlet 
instrumentation  and  thereby  increase  its  useful  life. 

These  slow  transients  produce  more  severe  engine  operating 
condition  with  regards  to  producing  carbon  build-up 
than  that  which  normally  will  be  encountered  in  actual 
operation  on  a  J79-8  engine. 


3.2.2  Performance 


Performance  testing  during  Phase  I  of  the  Marinization 
Program  consisted  of: 


1, 

2. 


Calibration  run  on  JP-5  fuel 
Initial  checkout  on  diesel  fuel 

Three  10-hour  endurance  cycles  on  diesel  fuel.  Each 
ten  hour  cycle  consisted  of  1  hour  at  14,000  hp 
setting;  4.5  hours  at  the  11,000  hp  setting  and  4.5 
hours  at  the  7,000  hp  setting. 


There  was  no  measurable  change  in  engine  performance  between 
the  calibration  runs  on  JP-5  fuel  and  on  diesel  fuel.  A 
comparison  of  tbe  solid  circular  and  open  circtLLar  symbols 
on  Figures  3*2.2-l  through  -6  shows  that  there  was  no 
unexpected  change  in  performance  during  the  initial 
calibration  and  temperature  profile  runs  on  JP-5  and 
dicsel  fuel.  The  only  observable  change  is  in  parameters 
involving  fuel  flow  which  changed  by  the  ratio. 


(LEV  Xl]g)  JP-5 


(LEV  Xy|g)  Diesel 


=  1.025 


As  this  ratio  indicates,  this  change  is  due  to  tbe  difference 
in  the  lower  heating  value  and  the  combustion  efficiencies 
for  JP-5  and  diesel  fuel.  The  values  for  the  lower  heating 
values  are: 

18580  Btu/lb 
18512  Btu/lb 


JP-5 


Diesel 


i 

\ 


i 


CHCh 
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Therefore,  the  combustion  efficiency  when  using  diesel 
fuel  appears  to  be  0.85^  lower  than  for  JP-5  fuel  based 
upon  a  change  of  2.3/6  in  LHV  for  diesel  fuel.  This 
change  is  shown  in  Figure  3. 2. 2-1. 

Over  the  thirty  hour  endurance  run  there  was  approximately 
1%  deterioration  in  engine  pressure  ratio  at  constant 
fuel  flow  for  the  14,000  HP  point.  There  was  no  measurable 
change  in  performance  at  the  11,000  HP  and  7,000  HP  settings. 
The  156  deterioration  in  engine  pressure  ratio  at  constant 
fuel  flow  at  the  14,000  HP  setting  may  be  attributed  to 
an  apparent  loss  of  approximately  1.2556  in  turbine 
efficiency  which  is  partially  compensated  by  a  1.4556 
decrease  in  effective  turbine  noszle  diaphragm  area 
(measured  showed  a  decrease  of  1.656  from  the  beginning 
to  the  end  ^of  this  test).  The  apparent  1.2556  loss  in 
turbine  efficiency  and  1.4556  decrease  in  A^  are  consistent 
with  standard  engine  derivatives  and  the  performance 
change  at  the  14,000  HP  setting  shown  in  Figures  3*2. 2-2 
through  -4. 

In  this  range  10®F  increase  in  iX3T  at  constant  power  is 
equivalent  to  1.756  decrease  in  power  at  constant  E6T. 

The  10®F  increase  in  exhaust  gas  temperature  at  the  14,000 
HP  setting  is  evident  from  Figure  5»2.2-5.  Again  there 
is  no  measurable  change  in  performance  at  the  11,000  HP 
and  7,000  HP  settii^s. 

Figure  3*2. 2-6  shows  the  relationship  between  calculated 
turbine  inlet  temperature  arid  exhaust  gas  temperature. 

The  curve  indicates  that  there  was  no  significant  change 
in  the  compressor  efficiency  characteristic  throughout 
the  test. 

The  scatter  of  data  points  for  the  various  power  settings 
shown  on  Figures  5»2.2-l  through  -6  is  due  to  the 
difference  in  inlet  air  temperature  encountered  over  the 
test  period  ajsd  is  due  to  slight  changes  in  the  difference 
between  indicated  and  calculated  engine  tesperatures,  which 
was  caused  by  the  turbine  inlet  temperature  profile  shift 
which  occurred  during  the  test  period.  Thus  for  specified 
indicated  T_  settiiigs  the  gas  horsepower  varied  during  the 
test  period? 

In  addition  to  the  required  14,000  HP,  11, ODD  HP  and  7,OiX) 

HP  power  setting  points,  performance  data  is  shown  on 
Figures  3»2.2-l  thru  -6  for  addi ticia3  settii^s  between 
the  11, (KX)  HP  and  14,OOD  HP  settings  and  two  additional 
settings  above  the  14,000  H?  setting.  These  additional 
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settings  were  required  to  obtain  sufficient  data  to 
show  effect  of  burning  diesel  on  engine  performance 
and  engine  components  and  to  obtain  engine  characteristics. 
The  settings  above  14,000  HP  were  taken  to  provide  turbine 
nozzle  temperature  data  for  prediction  of  the  nozzle 
design  life  and  for  redesign  background. 

It  should  be  noted  that  the  conic  nozzle  simiilating 
the  I1HI5OO  power  turbine  for  the  Phase  I  testing  was 
sized  based  upon  the  AG(EH)  power  plant  requirements. 

For  Phase  II  testing,  the  conic  nozzle  area  will  be 
optimized  for  the  PGM  requirements.  This  will  permit  a 
T^  approximately  60*F  lower  for  the  14,000  HP  setting. 

In  testing  a  gas  generator,  isentropic  gas  horsepower 
is  the  only  power  parameter  which  can  be  calci:J.ated; 
however,  the  following  conversion  factors  may  be  used 
to  approximate  the  equivalent  shaft  horsepower  for  the 
condition  defined. 


SHP  Conversion  Factor 


SHP 

Power  Turbine 
Speed  —  RPM 

0%  Humidity 
(At  lOO^F  Aab) 

100%  Humidity 
(At  lOO^F  Aab) 

14000 

5500 

.8fo 

.813 

11000 

5030 

.779 

.790 

7000 

4350 

.758 

.770 

The  data  presented  in  curves  TSA  3.2. 2-5  and  -5  are 
corrected  to  a  59*F  ambient  day  at  sea  level  with  035 
relative  humidity  and  must  be  adjusted  for  different 
a:^ient  temperatures.  The  final  conversion  form  is  as 
follows: 


SHP^  „  -  „  =  Isentronic  Gas  HP  (SHP, 

T2,  Pel.  Hum.  *  < 


Conversion 
Factor 


)  X 


/518.7  Y56 

^T^T  +  4&oy 


5.3  Coaifanstion  Liner  Temoerature 


s  test  shows  that  there  was  an  increase  in  the  liner  skin 
temperatures  when  diesel  fuel  was  used  in  place  of  JP-5.  This 
fferesce  was  as  much  as  50  degrees  for  the  inner  liner  front, 
midsec tion  and  rear  temperatures.  This  increase  in  level  could 
shorten  the  life  of  this  J79-8/15  liner  which  has  the  majority 
of  its  problems  in  the  inner  liner  region.  The  Phase  III  500 
hour  endurance  test  will  be  necessary  before  a  good  estirate  can 
be  made  of  the  life  with  diesel  fuel  and  a  uarine  atmosuhere. 
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The  temperatures  of  liner  #10  were  about  100*  higher  than 
those  of  ignition  liner  #4.  Since  liner  #4  had  a  P6  nozzle 
and  liner  #10  a.  P5  it  was  suspected  that  the  nozzle  was 
effecting  the  skin  temperatures.  To  check  this,  the  nozzles 
were  switched  between  liner  #10  and  #4.  This  did  not  change 
the  difference  in  temperatures  showing  that  the  fuel  nozzle-  type 
was  not  significant.  This  difference  in  temperature  level 
must  be  attributed  to  an  uneven  circumferential  air  flow 
distribution  from  the  compressor.  There  was  insufficient 
instrumentation  to  verify  the  uneven  compressor  airflow  distribu¬ 
tion. 

Although  the  overall  average  skin  temperature  for  diesel  was 
higher  than  that  for  JP-5,  the  temperatures  from  certain 
regions  of  the  liners  were  compared  to  get  a  better  comparison. 
The  regions  that  were  picked  for  comparison  were  as  fellows: 


Inner  liner  -  forward 
Inner  liner  -  mid  region 

Side  of  cross  fire  eyelet  forward  of  shear  slot 

Side  of  cross  fire  eyelet  aft  of  shear  slot 

Directly  behind  cross  fire  eyelet 

Z-Ring  -  behind  cross  fire  eyelets 

Z-Hing  between  cross  fire  eyelets 

Bear  liner 


'Numbers  refer  to  thermocouple  locations  on  Figures  2.3.-1 
and  -2. 
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The  results  of  the  skin  ysperature  investigations  are  shown  in 
Figures  thru  -S^r^ere  is  some  scatter  and  variation 

y^etween  results  fo^  the  two  cans  because  of  burned  out  therso- 
/y<fouples  and  carboj^eposition,  but,  in  general,  both  cans  tell 
/  the  same  story^^^esults  show  that  as  -  Tj  increases  the 
skin  tempera^j<res  increase.  The  slope  of  this  line  is  the  same 
for  most  regions  and  the  difference  due  to  using  diesel  fuel  is 
greater  at  the  higher  temperature  rises.  The  exception  is  in 
the  front  of  the  inner  liner.  Here  the  slope  is  less  severe 
and  the  difference  between  JP-5  and  diesel  is  grec.test  at  the 
lower  Tij  -  Tj.  This  is  probably  due  to  the  flame  front  movement 
with  T^  -  Tj.  It  was  discovered  on  previous  cosbusticn  liner 
investigations  that  at  lew  ^  -  Tj  values  the  flame  was  in  the 
dose  region  and  movvd  downstream  with  increasing  T^  -  T^.  As 
T|^  -  T,  i»^reases  the  flame  frost  soves  downstream  from  the  dome 
causing  less  increase  in  dose  skin  temperature  than  in  the 
liner  mid  or  aft  region  skin  temperatures. 


The  inner  liner  rear  temperatures  (both  those  in  line  and  not 
in  line  with  cross  fire  tubes)  and  mid  section  tespera tunes 
are  of  the  same  general  level  and  characteristic.  These  skin 
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tejaperatnres  with  diesel  fuel  were  up  to  50®  hotter  than 

with  JP-5-  The  inner  liner  front  tenperatures  with  diesel 

fuel  also  ran  up  to  50®  hotter  than  with  JP-5.  The  temperature 

near  the  cross  fire  tabes  did  not  show  as  such  of  a  difference 

in  level  due  to  the  fuel  type.  The  hottest  of  the  temperatures 

noted  in  this  test  were  in  line  with  and  behind  the  cross  fire 

tube.  The  coolest  temperatures  were  those  at  the  side  of  the 

cross  fire  tubes  in  front  of  the  shear  slot.  Those  at  the 

sides  of  the  cross  fire  tubes  but  behind  the  shear  slots 

ran  at  the  same  levels  as  the  inner  liner  sid  section  tessera tures. 

Hefer  to  Figure  3*5-1  thru  -8. 

3.^  Turbine  Inlet  Temperature 

Ko  charge  in  turbine  inlet  te:roerature  profile  occurred  as  a 
result  of  usirg  the  diesel  fuel  when  comjared  directlj  to  the 
J?-5  fuel  run  as  shown  on  Figure  3*^1*  These  profiles  were 
obtained  by  averaging  all  thermocouples  of  constant  immersion. 
Included  on  this  figure  also  was  the  results  of  running  during 
the  second  and  third  ten  hour  enduran-ce  cycles.  Data  for  the 
first  enduraiice  run  was  not  included  due  to  equipment  difficulties, 
refer  Section  2.3*  It  was  readily  apparent  that  an  upward  shift 
occurred  in  the  profile  and  appeared  to  be  a  gradual  change 
with  running  time.  The  initial  profiles  were  concentrated  closer 
to  the  huh  (inner  band)  of  the  first  stage  turbine  nozzle. 

The  later  profiles  are  indicative  of  the  expected  profile.  As 
a  result  of  this  shift  zsd  the  limited  gas  path  area  being 
covered,  the  measured  average  temperature  also  changed  and 
decreased  in  magnitude  with  time.  Over  the  thirty  hour  endurance 
cycle  a  decrease  of  approxima tely  20®?  was  noted. 

A  plot  of  compressor  discharge  profiles  for  these  same  points 
shows  an  interesting  trend.  See  Figure  5*^ *-2.  The  profiles 
for  the  second  and  third  endurance  runs  are  different  from  those 
of  the  JP-5  and  diesel  bench  :ark  runs.  This  shift  in  profile 
is  such  that  for  the  latter  runs  there  were  higher  velocities 
near  the  inner  wall  and  lower  velocities  near  the  outer  wall 
than  in  the  early  runs.  This  could  be  expected  to  cool  off  the 
inner  part  c-f  the  profile  and  raise  the  temperature  of  the 
outer  part  for  the  letter  runs.  This  corresponds  very  well  with 
the  changes  that  actually  took  place  in  the  profiles. 

Pattern  factor  which  is  another  method  of  presenting  the  peak 
temperatures  also  shows  that  there  was  no  significant  difference 
in  the  JP-5  or  diesel  operation.  Pattern  factor  is  defined  as 


®.F.  =  \ - - - 
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On  Figure  5.4. -3  is  shown  a  coaparison  of  the  J?-5  aud  diesel 
ran  letters  factors  aid  those  for  the  second  aid  third  exdarance 
cycles.  Althongh  a  lo*  pattern  factor  is  desireable  as  an 
indication  of  lo*  peak  turbine  inlet  teapera tares ,  it  is 
significant  that  the  pattern  factor  variation  between  JP-5 
and  diesel  operation  and  dnriig  the  diesel  endarancv.  ranning 
is  i!Q.thin  the  pattern  factor  tolerance.  This  indicates  that 
the  pattern  factor  did  not  deteriorate  darii^  the  endnrarce 
ranrdng. 

3.5  First  Stage  Tarbine  Vrz±le 

Phase  I  of  the  Kariniaation  Prograa  required  aeasuresent  of 
stage  1  turbine  nozzle,  teapera tares  during  a  JO  hour  test 
of  a  J79^  engine  burning  J!IL-y-l6B84D  diesel  fuel  of  poor 
quslitj  and  analysis  of  the  data  obtained  for  the  critical 
areas  of  the  stage  1  turbine  nozzle  data.  This  Includes  the 
Tane  leading  and  trailing  edges  c.*d  the  inner  band  in  the  area 
^f  the  rBSis  trailirg  edges. 

7ane  operating  tenpeira tares  can  be  sngnarized  by  raying  trat  the 
average  vane  behind  a  conbustion  ran  nay  run  sonewbat  cooler 
with  diesel  fuel  tian  with  J?-5^^ibls  is  true  of  both  the  vane 
leading  and  trailing  edges  altwsgb  tbs  effect  was  more  pronoci^ed 
on  the  1  •adirg-  Leading  adgc  .^pera  tures  were  approxiastely  30*? 
{-  3Q*F)  lower  with  diesel,  refer  Figure  3*5-1  thru  -9  and 
trailing  edge  teaperatures  were  approxiaa  tely  15®?  (-  50®?  lower, 
_2efer  to  Figure  5»5-10  thru  -20. 

Figure  3* 5-3®  thru  -45  indicate  the  cooling  air  flow  thrcogh 
the  rartitiens  was  ccK>ler  with  diesel  fuel  tlan  with  jrP-5«  This 
say  be  indicative  of  increased  cooling  rass  flow  or  a  lower 
temperature  nartition.  Coapresscr  pressure  ratio  at  constant 
ermine  airflow  gradually  increased  with  e  n  i  c  r  &  r  c  e 
runncuf,  tme  .  At  the  conpletion  of  the  test  an  increase  of 
i^SSi  is  coapressor  discharge  pressure  was  noted.  As  a  result  of 
this  pressure  level  increase  the  cooling  aass  flc*  would  also 
contribute  to  reduced  partition  tespera ture .  Based  on  this,  the 
difference  in  isrtition  teiperature  was  considered  to  be  a 
result  of  charging  fuel  rather  than  a  claige  in  cooliig  flew 
rate  or  effectiveness. 

It  should  be  pointed  out,  however,  that  average  aeasured 
values  for  diesel  runs  were  lower  than  for  J?-5  runs  havi^^ 
about  the  rase  calculated  uncorrected  Ti.  values.  aJ/. 
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As  can  be  seen  in  the  table  on  the  preTicus  cage,  inner  band 
teaperatures  should  also  be  soaevhat  cooler  with  diesel  fuel 
than  they  are  with  JP-5*  refer  Figure  3*3-21  thru  -37.  As 
can  also  be  seen  in  the  table,  however,  it  is  very  difficult 
to  put  exact  figures  on  anything  of  this  sort.  Due  to  the 
fact  that  there  were  sizeable  variations  in  tesperacure  profile, 
both  radially  and  circuaf erentially,  refer  to  Figure  3*3-^ 
and  -43,  it  was  ispossible  to  have  enougL  instruaentation  to 
predict  stage  1  turbine  nozzle  life  to  the  degree  that  it  can 
be  predicted  on  rotor  parts,  for  instance. 

The  band  tesperatures  were  also  noted  to  becone  cooler  as 
endurance  running  progressed  but  this  was  attribured  ^stiy  to 
the  coabustor  discharge  profile  shifting  outward  away  froa  rhe 
inner  band. 

Generally,  the  JI’-3  results  of  this  test  were  about  as  expected. 
In  coaparison  with  JP-5  fuel,  the  diesel  fuel  appeared  to  have 
a  less  severe  effect  on  stage  1  turbine  nozzle  teaperatures. 
Further,  the  fact  that  aaxiaua  peaA  teaperatures  were  often 
lower  with  diesel  than  with  jP-5  should  be  beneficial  to  vane 
life.  Data  points  taJsen  during  tae  second  and  third  10  hour 
endurance  runs  on  diesel  fuel  usually  straddled  the  curve  for  the 
diesel  tesperature  survey,  indicating  no  significant  change  one 
way  or  the  other.  Refer  to  Figures  3*5-46  and  -47. 

3*6  Start  Tests 

Using  a  aixture  of  Standard  Of  Ohio  KIL-F-16884D  diesel  fuel 
and  napthanic  base  lube  oil  per  MlL-L-15016,  grade  2110  to 
produce  a  viscosity  of  6.0  centistokes  at  100°F,  a  successful 
engine  light  off  was  obtained  at  all  test  fuel  tesperature 
levels.  Refer  to  Figure  3*6-1  thru  -7.  P6  fuel  nozzle  installed 
in  Ignition  can  for  all  testing.  This  testing  verified  the  known 
fact  that  starting  fuel  flow  has  a  significant  effect  on  the 
capability  of  the  engine  to  reach  idle  speed.  As  shown  in 
Figure  3*6  -8,  the  engine  would  not  accelerate  to  idle  with 
a  fuel  viscosity  of  19*5  centistokes  at  a  starting  fuel  flow 
of  455  FPH  (start  #25),  However,  with  a  starting  fuel  flow  of 
500  PPH;  the  engine  accelerated  to  idle  at  a  viscosity  of  20.2 
centistokes  (start  #59).  An  engine  accleration  to  idle  was 
obtained  at  26®F  (Figure  3.6-7)  which  was  the  siniaun  fuel 
tesperature  at  which  an  acceleration  was  attespted.  Fuel  flow 
was  540  PPH.  Refer  Figure  3.6-8  (start  #40).  Total  start 
tise  was  13o  sec.  froa  initiation  of  start  fuel  flow  and  ignition 
to  idle  speed.  The  viscosity  of  the  fuel  at  26®F  was  deterai-ed 
to  be  28.7  centistokes  for  an  average  of  four  sanples.  The 
outside  air  tesperature  ranged  from  34®F  to  63®?  during  the 
start  test.  The  slight  difference  between  the  air  and  fuel 
teaperature  wns  not  ccnsidered  to  have  had  a  significant  effect 
on  the  test  results. 
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Figure  5.5-46 
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Figure  5. 5-^7 
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k.O  ENGINE  ‘PEST  DATA 


4.1  Tabular  Data  -  Turbine  Inlet  Profile 


The  following  data  tabulation  on  the  odd  numbered  figures  show 
the  average  turbine  inlet  temperatures  behind  the  noted  com¬ 
bustion  liner  for  the  three  readings  indicated  on  the  top  of 
each  page  for  each  of  the  five  thermocouples  numbered  horizontally 
on  the  particular  vanes  numbered  vertically.  The  data  listed 
under  the  liner  position  number  along  the  right  edge  of  each  page 
is  the  average  of  the  indicated  data  for  the  same  three 
readings  indicated.  The  pattern  factor  is  calculated  as 
defined  in  Section  Each  of  the  three  readings  for  the 

tabulated  average  data  is  for  the  engine  speed,  T-,  and  T,. 
settings  indicated  at  the  top  of  each  page.  The  thermocouple 
numbers  are  in  order  of  increasing  immersion  into  the  nozzle 
annular  gas  path  from  the  nozzle  OD.  Befer  to  Figure  3.1-11  and 
-12  and  Section  2.3  and  2.5 

On  each  of  the  even  numbered  figures  the  turbine  inlet  temperature 
profile  is  plotted  as  a  variation  from  the  average  T^^  for  the 
particular  engine  speed,  and  T^  setting  indicated.  A  T. 

profile  as  a  variation  from  the  average  is  obtained  by  plotting 
the  difference  from  the  average  T^  of  the  average  of  all  of  the 
readings  for  each  thermocouple  izamersion  depth  on  all  thirty 
nozzle  vanes.  This  difference  is  then  plotted  along  the  right 
side.  The  average  T^  is  calculated  by  averaging  all  T^  r  adings 
on  the  preceding  data  tabulation  page. 

Figures  4.1.1  thru  -26  are  for  thi  JP-5  and  diesel  calibration 
runs.  Figures  4.1-25  thru  -50  are  for  the  second  and  third  10 
hour  diesel  endurance  runs.  There  are  no  data  for  the  first 
10  hour  endurance  run  due  to  instrumentation  difficulties,  refer 
Section  2.5» 

4.2  Tabular  Data  -  Combustion  Liner  and  First  Stage  Nozzle  Metal 
Temperature 

The  following  tabulation  is  the  data  for  the  combustion  liner 
skin  temperatures  and  first  stage  turbine  nozzle  cetax  and  cooling 
air  temperatures.  Figures  4. 2. -2  thru  -27  are  for  the  JP-5 
and  diesel  fuel  calibration  runs.  Figure  4.2-28  thru  -53  are  for 
the  first,  second  and  third  10  hour  endurance  runs. 

The  combustion  liner  skin  thermocouple  readirgs  are  tabulated  for 
liners  #4  and  #10  as  indicated.  The  liner  thermocotiple  location 
and  numbers  are  shown  on  Figure  4.2-1.  On  the  data  tabulation,  the 
liner  skin  thermocouples  numbers  are  listed  as  "TEKP  X-X”  at  the 
top  of  each  data  tabulation  and  are  identified  as  follows: 

{examples  takes  for  Figure  4.2-2). 
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The  serial  nunber  of  the  first  stage  nozzle  partition 
corresponding  to  diaphragn  teaperatures  listed  are  as  listed 
below  in  Table  I  where  1-1,  1-2,  1-3  etc.  correspond  to  the 
respective  row  and  coluan  nuobers  in  the  data  print  out. 
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T4  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  Q2386B 
RDG  2t3, 4,6900  RPH,T2-77.,0,T5-920, JP-5  FUEL, 10-15-63 
INTEGRATED  RADIAL  PROFILE  PLOTS 
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RCG  10  1 11 » 12f  7170  RPM.TP—7fl. Tc_  trine  m  r 

tabulation  TU-THERS6«u;i;Er?BKBEErn  *’■“ 


VANE 


58 

1556.. 

1710. 

1 

1716. 

1818. 

2 

1  759. 

1915. 

3 

1744. 

1918. 

4 

1792. 

1826. 

5 

1438. 

1644. 

0 

AVG. 

1668. 

1805. 

11 

1472. 

1660. 

12 

1617. 

1763. 

13 

1734. 

1864. 

14 

1767. 

1890. 

15 

1584. 

1811. 

16 

1617. 

1743. 

0 

AVG. 

1632. 

1788. 

23 

1676. 

1740. 

24 

1597. 

1747. 

25 

1575. 

1745. 

26 

1664. 

1861. 

27 

1594. 

1771. 

28 

1365. 

1506. 

0 

AVG. 

1579. 

1728. 

34 

1443. 

1630, 

35 

1623. 

1827. 

36 

1710. 

1883. 

37 

1809. 

1910. 

38 

1652. 

1774. 

39 

1481. 

1523. 

0 

AVG. 

1620. 

1758. 

1777. 

1778. 

1754. 

1805. 

1635. 

1995. 

1890. 

1641. 

1962. 

1860. 

1840. 

1853. 

1827. 

1778. 

1950. 

2123. 

1871. 

1856. 

1796. 

1794. 

1858. 

1849. 

1814. 

1756. 

1650. 

1914. 

1838. 

1646. 

1928. 

1830. 

1628. 

1874. 

1805. 

1708. 

1846. 

1920. 

1936. 

1862. 

1834. 

1736. 

1811. 

1811. 

1782. 

1849; 

1827. 

1655. 

1908. 

1855. 

1693. 

1896. 

1794. 

1616. 

1784. 

1687. 

1655. 

1623. 

1722. 

1823. 

1812. 

1783. 

1704. 

1783, 

1959. 

2120. 

K59. 

2009. 

1980. 

J  •. 

2041, 

1934. 

19’  '. 

1924. 

1717. 

17.  .. 

1686. 

1524. 

1544. 

1526. 

1493. 

1836.  1858.  1795. 


LINER  POS.  I 

AVG.  T4  c  1797- 
AVG.  T3  *  693. 

PATTERN  FAC.=  0.295 
AVGT4-T3  =  1104. 

MAXT4-AVGT4  =  326. 


LINER  POS.  3 

AVG.  T4  *  1771. 

AVG.  T3  =  693, 

PATTERN  FAC.=  0.153 
AVGT4-T3  =  1078. 

MAXT4-AVGT4  =  165. 


LINER  POS.  5 


AVG.  T4 

S 

1721. 

AVG.  T3 

S 

693. 

PATTERN  FAC. 

Si 

0.181 

AVGT4-T3 

Si 

1028. 

MAXT4-AVGT4 

S 

187. 

LINER  POS.  7 


AVG.  T4 

1773. 

AVG.  T3 

ss 

693. 

PATTERN  FAC. 

0.321 

AVGT4-T3 

=r 

1080. 

MAXT4-AVGT4 

3 

346. 

46 

1615. 

1812 

47 

1678. 

1847 

48 

1674. 

1814 

49 

1745. 

1773 

50 

1547. 

1689 

51 

0  ■ 

1435. 

1601 

AVG. 

1616. 

1756. 

1915, 

2008. 

2088. 

1941. 

1908. 

1768, 

1970. 

1886. 

1675. 

1870. 

1747. 

1514. 

1726. 

1665. 

1695. 

1794. 

1865. 

1878. 

1845. 

1763. 

LINER  POS.  9 


AVG.  T4  = 

1768. 

AVG.  T3  = 

693. 

PATTERN  FAC.» 

0.298 

AVGT4-T3  « 

1075. 

MAXT4-AVGT4  * 

321. 

Figure  4.1-5 


T4  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  C2386B 


RDG  I0tll*l2f7l70  RPH*T2-78.5,T5-I095f JP-5  FUEL- lO-i 5-63 
.INTEGRATED  RACIAL  PROFILE  PLOTS 


•200 
OJFF.  ♦. 

-IA2.8 


1.7 


86.7 

69.3 


8.1 


-200 


LINIR  POS*  i»3f5«7,9 

-120  <*40  0  40  >  120 

•  ••♦•  ••••••  ••••••«•♦• 

I 

*  I  ' 

1 

1 

• 

1 

I 

I  * 

1 

I 

I  * 

1 

1 

*1 

1 

-120  -40  0  40  120 


200  ROW 
•  4  AVERAGE 

1622.7 

1767.2 

1850.1 

1835.2 
1757.4 


.4 

200 


AV6.  TT4  »  1765.4  TT3  =  693.0  DELTA  T  «  1072.4 

MAX.  TT4  «  2122.7  PATTERN  FACTOR  *  0.333 

AVO  PATT£RH  FACTOB  «  0.230  ATG  UITESGSAZEO  PATTEBR  FAOTOfi  «  0.231 


la  1  4 


T4  profile  Ai\C  'TTPRfi  EVAJUATinw  oan/'o^n 

- -  .  —  w^aoois 

RDG  14f  15«  16f7246  RPM,  72~7‘}.n. T*;- 1  i  ao  .t»_c  - - 

tabulation  TT4  THERX^CaUP^irToi^RKr^ 


VANE 

1 

2 

58 

1494, 

1764. 

1 

1762. 

1866. 

2 

1793. 

1920. 

3 

1792. 

1977. 

4 

1852. 

1888. 

5 

1493. 

1713. 

0 

AVG. 

1698. 

1855. 

11 

1579. 

1802. 

12 

1774. 

1941. 

13 

J898. 

2014. 

14 

1870. 

1985. 

15 

1619. 

1832. 

16 

:576, 

1664. 

0 

AVG. 

1719. 

1873. 

23 

1698. 

1778. 

24 

1694. 

1347. 

25 

1674. 

1852. 

26 

1735. 

1959. 

27 

1640. 

1834. 

28 

1410. 

1566. 

0 

AVG. 

1642. 

1806. 

34 

1479. 

1689. 

35 

1679. 

1900. 

36 

1702. 

1893. 

37 

1816. 

1950. 

38 

1669. 

1802. 

39 

1488. 

1537. 

0 

AVG. 

1639. 

1795. 

46 

1691. 

1898. 

47 

1750. 

1936. 

48 

1741. 

1878. 

49 

1773. 

1812. 

50 

1579. 

1727. 

51 

1461. 

1624. 

0 

AVG. 

1666. 

1813. 

1841-,  1842 

1867 

2067.  1957 


1940. 

1985. 

1975. 

2031. 

2000. 

1856. 

1739. 


1861. 

1933. 

2005. 

1960. 

1852. 

1686. 


1858. 

2057. 

2036. 

2039. 

1822. 

1566. 


2019. 

2041. 

2048. 

1924. 

1710. 


1842.  1812. 

1867.  1692. 


1927. 

2066. 

1879. 

1919, 

1870. 

1753. 

1783. 


1931.  1879. 


1866. 

1894. 

1900. 

1844. 

1760. 

1767. 


1883.  1838. 


2057. 

2138. 

2147. 

2018. 

1741. 

1546. 


1896.  1941. 


2129. 

2C04. 

1961. 

1797. 

1754. 

1811. 


1705, 


—  -  —  ^  ^  ^  m 

1903.  1920.  1885. 


1864. 


LINER  POS.  1 


AVG.  T4 

1854. 

AVG.  T3 

Z 

709. 

PATTERN  FAC. 

s 

0.323 

AVGT4-T3 

1145. 

MAXT4-AVGT4 

= 

370. 

2048. 

1739. 

LINER  POS. 

3 

1702. 

AVG.  T4  * 

1832. 

1640. 

AVG.  T3  = 

709. 

1631. 

PATTERN  FAC.= 

0.209 

1781. 

AVGT4-T3  = 

1123. 

1757. 

KAXT4-AVGT4  * 

234. 

1836. 

1703. 

LINER  POS. 

5 

1744. 

AVG.  T4  = 

1785. 

1671. 

AVG.  T3  » 

709, 

1731. 

PATTERN  FAC.= 

0.204 

1851. 

AVGT4-T3  * 

1076. 

1757. 

HAXT4-AVGT4  = 

220. 

1948.  1909. 


22/0. 

2102. 

LINER  POS. 

7 

2043. 

AVG.  T4  = 

1831. 

1803, 

AVG.  T3  = 

709. 

1568. 

PATTERN  FAC.= 

0.391 

1513. 

AVGT4-T3  = 

1122. 

1883. 

KAXT4-AVGT4  = 

439. 

2219. 

1846. 

LINER  POS. 

9 

1740. 

AVG.  T4  = 

182  8. 

1550, 

AVG.  T3  = 

709. 

1687. 

PATTERN  FAC.« 

0.350 

1899. 

AVGT4-T3  * 

1119. 

1823. 

NAXT4-AVGT4  a 

391. 

;ui-e  4.1-7 


T4  PROFILE  AND  PATTERN  EVALUATION  PRCGRAK  -  023868 
RCG  l4tlS*l6f7246  RPKtT2-79.0tT5“ll38, JP-5  FUEL .in-t 5-53 
INTE6RATEC  RACIAL  PROFILE  PLOTS 


LINER  POS.  1*3. 5, 7,9 


-200  -120 
DIFF,  + . ♦. 


200  ROW 
►  AVERAGE 


-152.7 


iS72.8 


1328.4 


92.6 


1918.1 


73«4 


1898.9 


-10.3 


1815.2 


-200 


-120 


AV6.  TT4  *  1825.5  TT3  =  709.0  DELTA  T  *  1116.5 

KAX.  TT4  «  2269.8  PATTERN  FACTOR  *  0.398 

AV5  PACTSHN  FACTOR  »0.295  AVG  HiJSHQHASSS  PA^ISaS  FACTOR  s  0.297 


-200 

CIFF. 


-200 


200  ROW 
AVERAGE 


T73  =  709. 


Figare  -.1-8 


PROFILE  Alto  PATTEAft  EVALUATION  PROCRAK  -  Q23866 

RD6  18tl9*20f7280  RPIt*T2-78*0tT5-116O*aP-5  FUEL.  10-1S-A3 
lASUAATlOit  TT4  7M£fUtGC0UPL€S  CKOKEES  FI 


VANE 

1 

2 

58 

1571.. 

1800. 

1 

1795. 

1901. 

2 

1818. 

1937. 

3 

1816. 

2002. 

A 

.1863. 

1919, 

5 

1497. 

1719. 

0 

AVG. 

1730. 

1880. 

11 

1557. 

1749. 

12 

1734. 

1395. 

13 

1896. 

2031. 

lA 

1900. 

2028. 

15 

1651. 

1905. 

16 

1671. 

1782. 

0 

AVG. 

1735. 

1898. 

23 

1675. 

1742- 

2A 

1625. 

1788. 

25 

1624. 

1831. 

26 

1796. 

2011. 

27 

1733. 

1943. 

28 

1473. 

1658. 

0 

AVG. 

1654. 

1829. 

34 

1503. 

1723. 

35 

1712. 

1939. 

36 

1711. 

1911. 

37 

1816. 

1964. 

38 

1681. 

1825. 

39 

1522. 

1571. 

0 

AVG. 

1657. 

1822. 

46 

1725. 

1935- 

47 

1782. 

1972. 

48 

1781. 

1913. 

49 

1802. 

1838. 

50 

1599. 

1749. 

51 

1477. 

1A4A. 

C 

*  f 

1695. 

1342. 

i  4  5 


1877. 

1878. 

1845. 

1897. 

1722. 

2099. 

1994. 

1732. 

2060,. 

1565. 

193kS. 

1953. 

1919. 

1863. 

2C39. 

2228. 

1967. 

1954. 

1889. 

1898. 

1970. 

1936i 

1945. 

1870. 

1745. 

2062. 

1961. 

1748. 

2050, 

1935. 

1714, 

1948. 

1863. 

1759. 

1880. 

1950. 

1970. 

1964. 

1925. 

1812. 

1811. 

1808. 

1760. 

1915. 

1901. 

1709. 

2028. 

1961. 

1792. 

2025. 

1895. 

1699. 

1957. 

1828. 

1821. 

1806. 

1895. 

1995- 

1924. 

1381. 

1796. 

1«88« 

2095. 

2336. 

21 

2200. 

2170. 

2070, 

2197. 

2097. 

2072^ 

2068. 

1351. 

1862. 

1781. 

1600. 

1596. 

1577. 

1538. 

i933« 

1986. 

1932. 

2069;. 

2157. 

2243. 

2081.. 

2045. 

1882. 

2093. 

.2006. 

1777. 

1957. 

1826. 

1571. 

1782. 

1713. 

1762, ' 

1891. 

1935. 

1985.^ 

1944. 

1854. 

LINER  POS.  1 


AVG.  T4  s 

1881. 

AVG.  T3  » 

718- 

PATTERN  FAC.» 

•'.Toa 

AVCT4«T3  » 

•  1  o 

f*AXT4>AV&T4  « 

34  ?• 

LINER  POS. 

3 

AVG.  T4  « 

1867. 

AVG.  T3  « 

713. 

PATTERN  FAC.» 

0.170 

AVGT4-T3  « 

1149. 

RAXT4>AVGT4  * 

195. 

LINER  POS. 

5 

AVG. 

T4  « 

181 7. 

AVG. 

T3  « 

718. 

pattern 

FAC.* 

0.193 

AVGT4-T3  a 

1099. 

NAXT4<>AV6T4  * 

212. 

LINER  PCS. 

7 

AVG.  14  « 

1866. 

AVG-  T3  * 

718. 

PATTERN  FAC.* 

0.409 

AVGT4-T3  * 

1148. 

HAXT4-AVGT4  » 

470. 

LINER  POS. 

9 

AVG-  T4  » 

1860. 

AVG-  T3  « 

718. 

PATTERN  FAC.* 

0.336 

AVGT4-T3  » 

1142. 

KAXT4<^AV6T4  • 

384. 

PKOhlLt  A»u  FAIitRN  fcVALUAllUN  PROGRAM  Q2386B 


RCG  18*19.20*7280  RPM,T2-78.0.T5-1160. JP-5  FUEL. 10-15-63 
INTEGRATED  RACIAL  PROFILE  PLOTS 


LINER  PQS,  lf9«S*T*f 


-200  -120  -^0  0  AO  120 

F« 

I 

.5  *  1 

1 

1 

.5  * 

1 

1 

.1  1  * 

1 

I 

.5  1  • 

I 

1 

.2  • 

I 

>200  -120  -AO  0  AO  120 


200  ROM 
•  ♦  AVERAGE 

1694.3 


185A.2 

1952.9 

1938.3 

1855. S 

200 


AVG.  TTA  *  1857.8  TT3  *  718.2  DELTA  T  *  1139.6 

MAX.  TTA  *  2336.2  PATTERN  FACTOR  »  0.420 

AVC  PAIZS8R  TACTGB  •  C.28l  AVC  1IZEBSBA3S9  PJOTSV  FACTOS  «  0.282 


T4  profile  and  pattern  EVALUATION 


PRUGRAy  -  073868 


RCG  22  t?3  t2A  .7330  T2-7F.S  .  T5*  1  i 87.  JP-5  FUEL  ;  10- 15-63 

TAnUL*TiOA-  TT4  ThERMCCOUPLES  {DEGREES  F) 


VAXE 

1 

2 

3 

6 

5 

58 

1599.. 

1328. 

1903. 

1902. 

1868. 

LINER  POS.  1 

1 

2 

1^13. 

1839. 

1920. 

1952. 

2126. 

1931. 

2C28. 

1757. 

1770. 

AVG.  T6  =  1899. 

3 

1833. 

2030. 

2092. 

1995. 

AVG.  T3  *  72  3. 

•4 

15  5  V. 

1966. 

1993. 

2022- 

1985. 

PATTERN  FAC. =  0.192 

0 

AVC. 

1679. 

1693. 

1832. 

1976. 

2117. 

AVG76-T3  =  1171. 

1767. 

1898. 

1989. 

1975. 

1899. 

KAXT6-AVGT6  =  225. 

11 

1589. 

1732. 

1966, 

2C22. 

1983. 

LINER  POS.  3 

12 

1762. 

1930. 

1987. 

1916. 

1786. 

13 

1528. 

2066. 

2105. 

2C03. 

1787. 

AVG.  T6  =  1916. 

lA 

1962, 

2071. 

2098. 

1979. 

1756. 

AVG.  T3  =  728. 

15 

1705. 

1961. 

2003. 

1916. 

1819. 

PATTERN  FAC.=  0.161 

16 

f\ 

1716. 

1836. 

1967. 

2026. 

2056. 

AVGT6-T3  =  1186. 

1/ 

AVG. 

1776. 

1961. 

2016. 

1977. 

1866. 

MAXT6-AVGT6  =  191. 

23 

1726. 

1800. 

1876. 

1863. 

1802. 

LINER  POS.  5 

2< 

1696. 

1858. 

1966. 

1937. 

1762. 

25 

1633. 

1897. 

2090. 

198C. 

1837. 

AVG.  T6  =  1866. 

26 

1867. 

2C31. 

2091. 

1566. 

1765. 

AVG,  T3  =  723. 

27 

1773. 

1998. 

2022. 

1696. 

1885. 

PATTERN  FAC.=  0.198 

23 

1511. 

1701. 

1858. 

1968. 

2081. 

AyGT6-T3  =  1138. 

0 

AVG. 

1710. 

1889. 

1983. 

1898. 

1869. 

KAXT6-AV6T6  =  225. 

3A 

1560. 

1770. 

1966. 

2158.  i 

r"2604.t 

^  LINER  POS.  7 

35 

1755. 

1996. 

2175. 

2271."" 

2221. 

36 

1738. 

1966. 

2111. 

2256. 

2168. 

AVG.  T6  =,,  1902. 

37 

1856. 

1956. 

2116. 

2122. 

1507. 

AVG.  T3  =  ^^28. 

33 

1689, 

1836. 

1891, 

1821. 

1633. 

PATTERN  FAC.=  0,628 

35 

1506, 

1560. 

1556. 

1569. 

1530. 

AVGT6-T3  =  1176. 

c 

AVG. 

1660. 

1850. 

1972. 

2C32. 

1976. 

XAXT6-AVGTA  =  502. 

45 

1765. 

1986. 

2116. 

2233. 

2329, 

LINER  POS.  9 

<i7 

1307. 

2008. 

2128. 

2C97. 

1931. 

63 

1300. 

1932. 

2134, 

2063. 

1811. 

AVG.  T6  a  1896. 

69 

1615. 

1851. 

1989. 

1862. 

1608. 

AVG.  T3  *  72  8. 

5C 

1615. 

1770. 

1817. 

1767. 

PATTERN  FAC.=  0.373 

51 

1696. 

1666. 

1756. 

1866. 

1956. 

AVGT6-T3  »  i:6A. 

0 

AVG* 

1715. 

1868. 

2026. 

1986. 

1857. 

XA:<T6— AV'GT6  a  635. 

T4  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  023868 


RCC  22t23f24»7330  RPM# 72-78.5.15-1187, JP-5  FUEL .10-15-63 
INTEGRATED  RADIAL  PRQFlLi  PLOTS 


LINER  POS.  1.3, 5.7.9 


-200 

-120 

-40 

0 

40 

120 

200  ROW 

r  T  PP  -  ^  ^ 

I  ■  ^  ■  1  1 

■  1^8  ■  ■ 

1 

169.4  • 

1 

1725.5 

1 

1 

• 

-5,5 

*1 

1 8S9.4 

1 

1 

, 

101.0 

1 

« 

1995.9 

1 

1 

78.9 

• 

1 

» 

1973.7 

1 

1 

1.7 

• 

. 

1896.6 

1 

1  1  j  -  A  j  1 

■  ■  ^  ■  ■  ■ 

-200 

-120 

-40 

0 

40 

120 

1  J 

200 

i'.5.  TT4  »  1894.8 
TT4  »  2404.3 
xrs  ?ATZSB3f  TACTOR  m  0.27X 


TT3  =  728.1  DELTA  T  *  1166.7 

PATTERN  FACTOR  «  0.437 

OQ  I8TEBSBAXED  PATTBEH  FACTOB  s  0.271 


-■>cri}rp  tt.l— 


T4 

PROFILE 

AND  PATTERN  EVALUATION 

PROGRAM  -  02386B 

RCG  26. 

27.?8*RPM 

Aflon-T?-  5.n. 

T  OOA  fNfCCfi  -- 

. rucuf  lu-" 

—  V  -  w  V  .  ■ 

»  ^  ^  V 

VANE 

1 

TABULATION  TT4 

2  3 

thermocouples 

4  5 

(DEGREES  F) 

58 

1423.. 

1492. 

1548. 

1546. 

1519. 

LINER  POS.  1 

1 

1424. 

1523. 

1594. 

1573. 

1437. 

2 

1406. 

1507. 

1682. 

1638. 

1441. 

AVG.  T4  =  1542. 

3 

1467. 

1617. 

1689. 

1626. 

1445*. 

AVG.  T3  =  62  1. 

A 

1641 . 

1692. 

1717. 

1736. 

1702. 

PATTERN  FAC.=  0.211 

5 

1203. 

1368. 

1462. 

1527. 

1607. 

AVGT4-T3  =  921. 

0 

AVG. 

1427. 

1533. 

1615. 

1608. 

1525. 

MAXT4-AVGT4  =  194. 

11 

1254. 

1405. 

1515. 

1568. 

1568. 

LINER  POS.  3 

'  ? 

1402- 

1517. 

1546. 

1504. 

1424. 

1 5 

1505. 

1606. 

1632. 

1562. 

1417. 

AVG.  T4  =  1506. 

1509. 

1623. 

1663. 

1582. 

1408. 

AVG.  T3  =  621. 

15 

1332. 

1522. 

1588. 

1546. 

1474. 

PATTERN  FAC.=  0.178 

16 

1335. 

1446. 

1530. 

1581. 

1611. 

AV6T4-T3  »  885. 

0 

AVG. 

1390. 

1520. 

1579. 

1557. 

1484. 

HAXT4-AVGT4  =  157. 

23 

1434. 

1529. 

1635. 

1650. 

1624. 

LINEP  POS.  5 

24 

1453. 

1579. 

1653. 

1627. 

I486. 

25 

1438. 

1571. 

1688. 

1473. 

AVG.  T4  =  1504. 

26 

1493o 

1658. 

1669. 

1574. 

1414. 

AVG.  T3  =  621. 

27 

1373. 

1523- 

1518. 

1466. 

1373. 

PATTERN  FAC.=  0.209 

28 

1 167  . 

1276. 

1364. 

1427. 

1477.. 

AVGT4-*;  s  883, 

0 

AVG. 

1393. 

1523. 

1588. 

1549. 

1475. 

MAXT4-AVGT4  =  184. 

34 

1275. 

1416. 

1505. 

1632. 

1764. 

LINER  POS.  7 

35 

1311. 

1507. 

1624. 

1664. 

1646. 

36 

1450. 

1607. 

1675. 

1707. 

1617. 

AVG,  T4  =  1536. 

37 

1599. 

1674. 

1710. 

1644. 

1460. 

AVG.  T3  =  621. 

38 

1495. 

1597. 

1588. 

1490. 

1348. 

PATTERN  FAC.=  0.249 

39 

1384. 

1425. 

1441. 

1428. 

1401. 

AVGT4-T3  =  915. 

0 

AVG. 

1419. 

1538. 

1590. 

1594. 

1539. 

MAXT4-AVGT4  =  228, 

46 

1393. 

1577. 

1624. 

1669. 

1700. 

LINER  POS.  9 

47 

1454. 

1599. 

1671. 

1638. 

1521. 

46 

1452. 

1574. 

1710. 

.  1637. 

1459. 

AVG.  T4  =  1545. 

49 

1521. 

1538. 

1650. 

1544. 

1345, 

AVG.  T3  a  621. 

50 

1379. 

1506. 

1560. 

15  It. 

PATTERN  FAC..-*  0.178 

51 

1290. 

1448. 

1532. 

1623. 

1673. 

AVGT4-T3  *  924. 

C 

1415. 

1541. 

1638. 

1612. 

. 1536. 

MAXT4-AVGT4  a  165. 

Figure  4.1-13 


T4  PROFILE  AND  PATTERN  EVALUAiION  PROGRAM-  Q2386B 
ROG  26t27f28*RPM  6890«T2-62.0tTS-920«0IESEL  FUELt 10-22-63 
INTEGRATED  RADIAL  PROFILE  PLOTS 


LINER  POS.  l«S»S»T*9 


-200 

-120 

0 

40 

120  200  ROW 

1 

117.7 

• 

1 

1408.8 

1 

1 

4.2 

1* 

1530.8 

1 

• 

\ 

1 

- 

74.2 

1 

* 

1600*8 

1 

1 

58.6 

I 

• 

1585.2 

1 

1 

' 

-14.9 

•  1 

1511.7 

1 

-200 

-120 

-40  0 

40 

120  200 

AVG.  TT4 

«  1526.6  . 

TT3  « 

621.0 

DELTA  T  *  905.6 

MAX*  TT4  «  1764.5  PATTERN  FACTOR  •  0.263 

4VS  PA7ISRR  FACTOR  «  0.205  AVG:  XHTERGRATED  PATTERN  FACTOR  «  0.205 


Figure  4,i-l4 


TA  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  Q2386S 

ROG  30*3lt32»RPM  7ll4tT2-65.5.T5“1050.nigSEi  PUPi  - 1  n-.22-^63 
tabulation  TTA  thermocouples’ (DEGREES  fV 


VANE 

1 

2 

58 

1578^ 

1654. 

1 

1745. 

1813. 

2 

1801. 

1854. 

3 

1819. 

ms. 

4 

1750. 

1781. 

5 

1362- 

1562. 

0 

AVG. 

1676. 

1769. 

11 

1369. 

1543. 

12 

1525. 

1663. 

13 

1654. 

1773. 

14 

1700. 

1815. 

15 

1517. 

1737o 

16 

1540. 

1648. 

0 

AVG. 

1551. 

1697. 

23 

1677. 

1754. 

24 

1629. 

1783. 

25 

1603. 

1754. 

26 

1643. 

1826. 

27 

1515. 

1664. 

28 

1264. 

1379. 

0  ' 

AVG. 

1555. 

1694. 

34 

1381. 

1550. 

35 

1508. 

1712. 

36 

1628. 

1804. 

37 

1780. 

1885. 

38 

1660. 

1771. 

39 

1496. 

1532. 

0 

AVG. 

1376. 

1709. 

46 

1543. 

1751. 

47 

1647. 

1808. 

48 

1651. 

1761. 

49 

1701. 

1725. 

50 

1519. 

1659. 

51 

1409. 

1570. 

0 

AVG. 

1578. 

1712. 

3  A  5 


1698. 

1655. 

1618. 

1832. 

1  /33. 

1547. 

1962. 

1824. 

1568. 

1922. 

1776. 

1542. 

1788. 

1796. 

1767. 

1690. 

1805. 

1921. 

1815. 

1765- 

1661. 

1675. 

1743. 

1724. 

1713. 

1667. 

1572. 

1817. 

1746. 

1576. 

1851. 

1749. 

1555. 

1788. 

1712. 

1616. 

1735. 

1789. 

1800. 

1763. 

1734. 

1641. 

1847. 

1853. 

1833. 

1867. 

1827. 

1646. 

1883. 

1841. 

1646. 

1837. 

1737. 

1564. 

1658. 

1519. 

1474. 

1550. 

1616. 

1761. 

1761. 

1637. 

1668. 

1830. 

2026. 

1844. 

1896. 

1864. 

1894. 

1943. 

1829. 

1924. 

1865. 

1662. 

1751. 

1636. 

1469. 

1551. 

1535. 

1499, 

1772. 

1784. 

1725. 

1828. 

1906. 

1962. 

1887. 

1844. 

1710. 

1926. 

.  1845. 

1641. 

1831. 

1698. 

1464.. 

1688. 

1627, 

1659. 

1761. 

1841. 

1826. 

1791. 

1708. 

LINER  POS.  I 

AVG.  TA  «  1737. 

AVG.  T3  «  673. 

PATTERN  FAC.»  0.211 
AVGT4-T3  =  1CG*3. 

MAXT4-AVGT4  =  225. 


LINER  POS.  3 

AVG.  T4  =  1677, 

AVG.  T3  =  673. 

PATTERN  FAC.*  0.173 
AVGT4-T3  =  1005. 

HAXT4-AVGT4  =  174. 


LINER  POS.  5 

AVG.  T4  =  1679. 

AVG.  T3  =  673. 

PATTERN  FAC.*  0.203 
AVGT4-T3  =  1006. 

HAXT4-AVGT4  »  204. 


LINER  POS.  7 


AVG,  T4 

3 

1713. 

AVG,  T3 

s 

673. 

PATTERN  FAC. 

0.300 

AVGT4-T3 

1041. 

MAXT4-AVGT4 

= 

313. 

LINER  POS.  9 


AVG.  T4 

3 

1719. 

AVG.  T3 

3 

673. 

PATTERN  FAC. 

3 

0.232 

AVGT4-T3 

m 

1047. 

MAXT4-AVGT4 

M 

243. 

Figure  4,1-15 


TA  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  C2386B 
ROG  30t3lf32,RPH  7114, T2-65.5*T5“1050, DIESEL  FUEL, 10-22-63 


INTEGRATED  RAOiAL  PROFILE  PLOTS 


LINER  POS.  1,3, 5,7,9 


-200 

DIFF. 

-120 

-40 

0  40 

120  200  RCW 

-ne.i 

ft 

1 

1 

1587. 

10.9 

1 

1.  • 

1* 

1 

1 

1716. 

Sl.O 

1 

1  • 

1  ■  ■ 

1786. 

62.1 

1 

1  * 

‘  =  1767. 

-3ioi 

ft 

1 

1 

1 

1674. 

* 

1 

-200* *' 

-120 

-.40 

0  40 

120  200 

AVG,.  TT4 

•  1705.2 

TT3 

*  672.5 

DELTA  T  •  1032.7 

MAX.  TT4 

••  2025.7 

PATTERN  FACTOR 

«  0.310 

JUTS  PAtfSSN  fACTOB  ■  AVB  ZHTtROBATSU  PAT7EBR  FACXOB  ■  0.224 

* 


I 


-200  *120  -40  0  40  120  200  ROW 


A  V  G  •  I  4 
y/x.  'T4 


Tr:  =  672.5  DELTA  T  « 

PA 7 'CRN  FAC^'  ».  =  -l.OCO 


0 


ft  1  ie 


.4  PRCFiLE  AND  PATTERN  EVALUATION  PROGRAM  -  023863 


Kuu  j6,RPM  7195,T2-68.0,T5-1100, DIESEL  FUEL, 10-22-63 

tabulation  TT4  thermocouples  (DEGREES  F) 


VANE 

1 

2 

3 

4 

5 

58 

1587.. 

1667. 

1707. 

1661. 

1617. 

LINER  POS. 

1 

1 

1784. 

1851. 

1876. 

1777. 

1585. 

2 

1840. 

1908. 

2053. 

1921. 

1644. 

AVG.  T4  * 

1806. 

3 

1864. 

2030. 

2029. 

1889. 

1626. 

AVG.  T3  = 

690. 

4 

1863. 

1913. 

1923. 

1938. 

1895. 

PATTERN  FAC.= 

0.271 

5 

1414. 

1621. 

1751. 

1895. 

2043. 

AVGT4-T3  = 

1116, 

0 

HAXT4-AVGT4  = 

24  7. 

AVG. 

1725. 

1832. 

1890, 

1847. 

1735. 

11 

1417. 

1597. 

1732. 

1806. 

1783. 

LINER  POS. 

3 

12 

1581. 

1722. 

1778. 

1730. 

1627. 

13 

1709. 

1836. 

1836. 

1814. 

1636. 

AVG.  T4  = 

1740. 

14 

1752. 

1874. 

1916. 

1817. 

1616. 

AVG.  13  = 

690. 

15 

1575. 

1800. 

1854. 

1779. 

1684. 

PATTERN  FACe* 

C.167 

16 

1605. 

1714. 

1810. 

. 1874. 

1883. 

AVGT4-T3  * 

1050. 

0 

MAXT4-AVGT4  » 

176. 

AVG. 

1607. 

1757. 

1829. 

1803, 

1705. 

23 

1649. 

1714. 

1784. 

1793. 

1775. 

LINER  POS. 

5 

24 

1610. 

1767. 

1866. 

1838. 

1657. 

25 

1590. 

1770. 

1938. 

1909. 

1710. 

AVG.  T4  = 

1740. 

26 

1684. 

1888. 

1916. 

1810. 

1644. 

AVG.  T3  = 

690. 

27 

1619. 

1808. 

1834. 

1721. 

PATTERN  FAC.* 

0.189 

28 

1386. 

1544. 

1666. 

1743. 

1827. 

AVGT4-T3  = 

1050. 

0 

MAXT4-AVGT4  = 

198. 

AVG. 

1590. 

1749. 

1834. 

1819, 

1723. 

34 

1448. 

1643. 

1786. 

1981. 

22l'7, 

LINER  POS. 

7 

35 

1606. 

1820. 

1976. 

2057. 

2030. 

36 

1628. 

1813. 

1949. 

2059. 

1959. 

AVG.  T4  * 

1774. 

37 

1764, 

1893. 

1971. 

1949, 

1744. 

AVG.  T3  = 

690. 

13 

1632. 

1763. 

1783. 

1692. 

1518. 

PATTERN  FAC.* 

0.408 

39 

1481. 

1521. 

1540. 

1519. 

1482, 

AVGT4-T3  = 

1084. 

6 

M.AXT4-AVGT4  = 

443. 

AVG. 

1593, 

1742. 

1834. 

1876, 

1825. 

46 

1606. 

1847. 

1925. 

2012. 

2077. 

LINER  POS. 

9 

47 

1711. 

1892. 

1987. 

1938. 

1782. 

48 

1699, 

1820. 

1997. 

1921. 

1709. 

AVG.  T4  » 

1776. 

49 

1730. 

1750. 

1875. 

1753. 

1516. 

AVG.  T3  » 

690. 

50 

1549. 

1695. 

1718. 

1652. 

PATTERN  FAC.« 

0.277 

51 

1428. 

1591. 

1675. 

1778. 

1868. 

AVGT4-T3  » 

1086. 

0 

MAXT4-AVGT4  « 

301. 

AVG. 

1620. 

1766. 

1892. 

1853. 

1767. 

T4  PRUFILe  AND  PATTERN  EVALUATION  PROGRAM  -  02386B 
ROG  34f35,36,RPH  7195, T2-68.0»T5-1100, DIESEL  FUEL , 10-22-63 
INTEGRATED  RACIAL  PROFILE  PLOTS 


-200 
OIFF.  *04 

-140.3 

1.8 

87.2 

73.1 

-16.4 

*0 

-200 


LINER  PCS.  l»3,5,7,9 

-120  -40  0  40  120 

.  . . . . .  . . . . . .  . . . 

I 

•  1 

1 

1 

• 

1 

1 

1  * 

1 

1 

1  • 

I 

I 

*  I 

1 

-120  -40  0  40  120 


200  ROM 
0*  AVERAOf 

1627.0 

1769.2 

1854.6 

1840.4 

1750.9 

200 


AVG.  TT4  •  1767.4  TT3  «  690.0  DELTA  T  «  1077.4 

MAX.  tT4  •  2217.0  PATTERN  FACTOR  •  0.417 

AV8  PAlIEBir  fACTOS  •  0.253  AXO  ZiraiS(!8AXSD  PAmSM  PAGTQff  •  0.233 


AVG.  TT4  »  TT3  *  690.0  DELTA  T  » 

MAX.  TT4  «  0.  ■  P/TTcRN  TACT  R  .  -J.CCC 


-  O 


T4  profile  ANC  pattern  evaluation  program  -  C2386B 


RCG  38t 

39,A0,RP« 

7280, T2 

“69.0,T5-1135, 

DIESEL  FUEL, 10-22- 

•63 

TABULAT 

ION  TTA 

THERMOCOUPLES 

(OEGREES  F) 

VANE 

1 

2 

3 

A 

5 

58 

16A7.. 

1737. 

1795. 

1767. 

1709. 

LINER  POS. 

1 

1 

176A. 

1365. 

192A. 

1860. 

1669. 

2 

1799. 

189A. 

2100. 

2002. 

1731. 

AVG.  TA  = 

1869. 

3 

18A6. 

203A. 

2079. 

1973. 

1707. 

AVG.  T3  = 

705. 

A 

192A. 

198A. 

2008. 

2036. 

1991. 

PATTERN  FAC.= 

0.r55 

5 

1A85. 

1696. 

1830. 

2013. 

2213. 

AVGTA-T3  = 

1 1?.'-. 

C 

KAXT4-AVGT4  = 

343. 

AVG. 

17AA. 

1863. 

1956. 

19A2. 

1837. 

11 

IA97. 

1678. 

1823. 

1898. 

1856. 

LINER  POS. 

3 

12 

1702. 

1855. 

1878. 

1798. 

1681. 

13 

1855. 

1970. 

1989. 

1883. 

1680. 

AVG.  T4  = 

1800. 

lA 

188A. 

1992. 

1997. 

1858. 

1639. 

AVG.  T3  = 

705. 

15 

1637. 

1873. 

1886. 

1778. 

1662. 

PATTERN  FAC.- 

0.180 

16 

1620. 

1703. 

1778. 

1825. 

1824. 

AVGTA-T3  = 

1095. 

0 

KAXT4-AVGT4  » 

197. 

AVG. 

1699. 

18A5. 

1892. 

18A0. 

1724. 

23 

167A. 

17A7, 

1832. 

1831. 

1782. 

LINER  POS. 

5 

2A 

1612. 

1762. 

1880. 

1880. 

1697. 

25 

162A. 

1821. 

2015. 

1997. 

1779. 

AVG.  TA  * 

1812. 

26 

1800. 

2021. 

2025. 

1891. 

1706. 

AVG.  T3  = 

705. 

27 

1732. 

19A9. 

1970. 

1830. 

PATTERN  FAC.» 

0.192 

28 

1A61. 

16A0. 

1776. 

1866. 

1956. 

AVGT4-T3  » 

1107. 

0 

KAXT4-AV6T4  » 

213. 

AVG. 

1651. 

1823. 

1916. 

1893. 

1792. 

3A 

1A97. 

170A. 

1859. 

2062. 

2303. 

LINER  POS. 

7 

35 

1688. 

1917. 

2079. 

2157. 

2108. 

36 

1693. 

1892. 

2031. 

2155. 

2040. 

AVG.  TA  » 

1837. 

37 

1800. 

I9A2. 

2043. 

2037. 

1822. 

AVG.  T3  » 

705. 

38 

1660. 

1799. 

1839. 

1753. 

1571. 

PATTERN  FAC.= 

O.All 

39 

1A9A. 

15A1. 

1567. 

1545. 

1506. 

AVGTA-T3  » 

1132. 

0 

MAXTA-AVGT4  * 

466. 

AVG. 

1639. 

1799. 

1903. 

1952. 

1892. 

46 

16AA. 

189A. 

1954. 

2032. 

2098. 

LINER  POS. 

9 

A7 

1822. 

2010. 

2072. 

1999. 

1804. 

A8 

1830. 

19A2. 

2100. 

1985. 

1737. 

AVG.  T4  » 

1847. 

A9 

1883. 

1877. 

1983. 

1832. 

1553. 

AVG.  T3  » 

705. 

50 

16A0. 

1796. 

1771. 

1684. 

PATTERN  FAC.« 

0.222 

51 

1A83. 

1647. 

1720. 

1822. 

1935. 

AVGT4-T3  » 

1142. 

0 

KAXT4-AVGT4  * 

25A. 

AVG. 

1717. 

1861. 

1966. 

1907. 

1802. 

/ijjure  ^t.i-19 


T 


PROFILE  AND  PATTERS  EVALUATION  PROGRAM  -  C2386B 

RCG  42,A3tAA,RPH  7295, T2-70*0,T5-1160, DIESEL  FUEL, 10-22-63 
TABULATION  TTA  THERMOCOUPLES  (DEGREES  F) 


VANE 

1 

2 

3 

4 

5 

58 

1636. 

1792. 

1856. 

1835. 

1772. 

LINER  POS. 

1 

1 

1760. 

1865. 

1948. 

1901. 

1716. 

2 

1749. 

1848. 

2089. 

2020. 

1762. 

AVG.  T4  * 

1871. 

3 

1801. 

1«S8. 

2062. 

1982. 

1720. 

AVG.  T3  « 

712. 

A 

1917. 

1976. 

2002. 

2028- 

1982. 

PATTERS  FAC.» 

0.242 

5 

1472. 

1631. 

1808. 

1972. 

2153. 

AVGT4-T3  = 

1160. 

0 

KAXT4-AVGT4  = 

281. 

AVG. 

1731. 

1858. 

1961. 

1956. 

1851. 

11 

1516. 

1707. 

1861. 

1925. 

1875. 

LINER  POS. 

3 

12 

1748. 

1900. 

1913. 

1819. 

1695. 

13 

1897. 

2008. 

2027. 

1917. 

1700. 

AVG.  T4  = 

1826. 

lA 

1880. 

1996. 

2007. 

1873. 

1654. 

AVG.  T3  = 

712. 

15 

1655. 

187A. 

1889. 

1791. 

1684. 

PATTERN  FAC.= 

0.181 

16 

1640. 

1733. 

181'-. 

1875. 

1892. 

AVGT4-T3  = 

1114. 

C 

l<AXT4-AVt;T4  * 

202. 

AVG. 

1723. 

1870. 

1919. 

1867. 

1750. 

23 

1762. 

1804. 

1856. 

1822. 

1780. 

LINER  POS. 

5 

2A 

1669. 

1837. 

1943. 

1900. 

1700. 

25 

1723. 

1912. 

2051. 

1980. 

1747. 

AVG.  T4  = 

1788. 

26 

1833. 

2000. 

1957. 

1817, 

1641. 

AVG.  T3  = 

712. 

27 

1671. 

1842. 

1825. 

1668. 

PATTERN  FAC.= 

0.245 

28 

1397. 

1523. 

1630. 

1725. 

1820. 

AVGT4-T3  * 

1076. 

0 

MAXT4-AVGT4  = 

263. 

Ay  G« 

1676. 

1821. 

1877. 

1849. 

1726. 

3A 

1509. 

nil. 

1859. 

2C64. 

2286. 

LINER  POS. 

7 

35 

1712. 

1945. 

2114. 

2182* 

2115’. 

36 

1725. 

1914. 

2050. 

2182. 

2069. 

AVG.  T4  = 

1849. 

37 

1802. 

1957. 

2055. 

2057. 

1855. 

AVG.  T3  = 

712. 

38 

1678. 

1813. 

1844. 

1759. 

1. 

PATTERN  FAC.= 

0.384 

39 

1502. 

1548. 

1567. 

1537. 

1495. 

AVGT4-T3  = 

1138. 

G 

MAXT4-AVGT4  * 

437. 

AVG. 

1655. 

1815. 

1915- 

1964. 

1899. 

46 

1676. 

1907. 

1974. 

2C47. 

2087- 

LINER  POS. 

9 

A7 

1836. 

2023. 

2090. 

2C03. 

1822. 

48 

1831. 

1939. 

2108. 

1993. 

1749, 

AVG.  T4  » 

1857. 

49 

1868. 

1873- 

1984. 

1830. 

1565. 

AVG.  T3  « 

712. 

50 

1651. 

1800. 

1782. 

1701  = 

PATTERN  FAC.» 

0-219 

51 

1496. 

1664. 

1743. 

1853. 

1970. 

AVGT4-T3  ■ 

1146. 

0 

- 

* 

KAXT4-AVGT4  « 

251. 

AVG. 

1727. 

1868. 

1980. 

1918. 

1816. 

/igure  4,1-21 


— 


T4  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  Q2386R 
RCG  42tA3tA4«RPH  ?295»T2-70*0« T5-ll60tOIESEL  FUEL. 10-22-63 
INTEGRATED  RACIAL  PROFILE  PLOTS 


LXHtft  POS.  I»3«Sf7f9 


-200 

OIFF. 


-120 


200  ROk 
,m*  AVERAGE 


-136.3 


1702.2 


1866.; 


90.2 


1928.7 


74.3 


1912.8 


-30.3 


1808.2 


.  .  .  .*^4 

-120 


-200 


AVG.  TT4  »  1838.5  TT3  *  711.7  DELTA  T  »  1126.8 

MAX.  TT4  *  2286.0  PATTEMI  FACTOR  »  0.397 

AVa  PASTES*  PACTOS  «  0.25^  ATS  l»fBSEA?£D  PATTEgl  PACJ02  s  0.25A 


-200 

CIFF. 


-120 

• .  .  .♦4 


200  ROM 
AVERAGE 


-200 


-120 


TT3  =  ?;:.7 

r- 


?ig.  A.1-22 


I 


T4  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  02386B 


kOG  ^5,46,47, 


VANS  1  2 


58 

1716.. 

1818. 

1 

1766. 

1887. 

2 

1759. 

1865. 

3 

1806. 

2010. 

4 

1941. 

2005. 

5 

1501- 

1710c 

0 

AVG. 

1748. 

1882. 

11 

1542. 

1739. 

12 

1757. 

1919. 

13 

1875. 

2002. 

14 

1857. 

1993. 

15 

1672. 

1889. 

16 

1672. 

1769. 

0 

AVG. 

1729. 

1885. 

23 

1852. 

1913- 

24 

1729. 

1910. 

25 

1713. 

1893. 

26 

1787, 

1998. 

27 

1704. 

1888. 

28 

1455. 

1602. 

0 

AVG. 

1707. 

1867. 

34 

1495. 

1691. 

35 

1719. 

1956. 

36 

1751. 

1939. 

37 

1857. 

1993. 

38 

1746. 

1385. 

39 

1584. 

1635. 

0 

AVG. 

1692. 

1850. 

46 

1798. 

2016. 

47 

1858. 

2062. 

48 

1607. 

1939. 

49 

1804. 

1817. 

50 

1617. 

1771. 

51 

1503. 

1673. 

0 

AVG. 

1731. 

1880. 

7340, T2-73.0,T5- 1185 


3  4  5 


1884. 

1864. 

1796. 

1972. 

1934. 

1749. 

2121. 

2064. 

1799. 

2092. 

2020. 

1759. 

2039. 

2074. 

2032. 

1836. 

2014. 

2216. 

1991. 

1995. 

1892. 

1913. 

l‘?9l- 

1946, 

1968. 

1898. 

1773. 

2053. 

1975. 

1771. 

2035. 

1921. 

1709. 

1925. 

1841. 

1747. 

-1864. 

1928. 

1937. 

1960. 

1926. 

1814. 

1960. 

1924. 

1865. 

2008. 

1979. 

1784. 

2079. 

2063. 

1838. 

2021. 

1923. 

1751. 

1904. 

1807. 

1721. 

1827. 

1944. 

1949. 

1943. 

1831. 

1834. 

2028. 

2257. 

2116. 

2168. 

2112. 

2C60. 

2189. 

2077. 

2080. 

2086. 

1890. 

1901. 

1788. 

1598. 

1650. 

1618. 

1569. 

1940. 

1979, 

1917, 

2109. 

2195. 

2247. 

2160. 

2C97, 

1909. 

2137. 

2047. 

1809. 

1976. 

1847. 

1589. 

1795. 

1726. 

1755. 

1871. 

2013. 

2027. 

1976. 

1882. 

DIESEL  FUELf 10-22-63 
(DEGREES  Pi 


LINER  POS.  1 


AVG.  T4 

s 

1902. 

AVG,  T3 

724. 

PATTERN  FAC. 

S 

0.267 

AVGT4-T3 

= 

1178. 

MAXT4-AVGT4 

315. 

LINER  PCS-  3 


AVG.  T4 

1863. 

AVG.  T3 

724. 

PATTERN  FAC. 

S 

0.168 

AVGT4-T3 

= 

1139. 

KAXT4-4VCT4 

s 

192. 

LINER  POS.  5 

AVG.  T4  =  1857- 

AVG.  T3  =  724. 

PATTERN  FAC.=  0.196 
AVGT4-T3  =  1133. 

KAXT4-AVGT4  »  222. 


LINER  POS.  7 

AVG.  T4  =  1876. 

AVG.  T3  =  724. 

PATTERN  FAC.=  0.331 
AVGT4-T3  =  1152. 

MAXT4-AVGT4  »  381. 


LINER  POS-  9 

AVG.  t4  »  1895. 

AVG.  T3  =  724. 

PATTERN  FAC.*  0.301 
AVGT4-T3  ■  1171. 

KAXT4-AVGT4  »  353. 


T-  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  C23868 
RCG  A5#46»47fRPK  7340tT2-73.0»T5-ll85»0IESEL  FUEL. 10-22-6? 
INTEGRATED  RADIAL  PROFILE  PLOTS 


LINER  POS.  It3t5*7,9 

-200  -120  -40  0  40  120 

CIFF.  * . . . * . . . . 

I 

156.9  •  1 

1 

1 

-5.4  •! 

1 

1 

93.2  1  * 

1 


200  ROW 
.♦  AVERAGE 

1721.5 

1873.0 

1971.6 


86.1  I  *  1964.5 

1 

1 

-11.0  *1  1867.4 

1 

-200  -120  -40  0  40  120  200 


AVG.  TT4  *  1878.4  TT3  *  724,,0  DELTA  T  «  1154.4 

PAX.  TT4  *  2257.2  PATTERN  FACTOR  »  0.328 

AVG  PATTERN  FACTOR  «  0.253  AVG  INTiMRATEI)  PATTERN  FACT(»  *  0.253 


Figure  4.1-24 


VANE 

‘  58 
1 
2 
3 
A 
5 
0 

AVG, 

1). 

12 

13 

lA 

15 

16 
0 

Avr,« 

23 

2A 

25 

26 

27 

28 
0 

AVG. 

3A 

35 

36 

37 

38 

39 
C 

AVG. 

A6 

AY 

A8 

A9 

50 

51 
0 

AVG. 


TA  PROFILE  AND  PATTERN  EVALUATION  PROGRAM 


c  :>5ou 


ROG  A9,50,51«RPM  7A15.T2-7A-0-T«;-i?i3-!vrifcFr^.,-.  . 

tabulation  TTA  THERM6c5up[irTDiaREEn^*';’"'“^" 


1 


175U 

1870. 

1950. 

19A8 

1778  . 

1912. 

2015. 

1995 

17A3. 

1871. 

2153. 

2122 

1785. 

1989. 

2109. 

2C72 

19A5. 

2021. 

2066. 

2118 

1523. 

1725. 

18A3. 

2029 

175A. 

1898. 

2023. 

20A7 

1871. 

LINER  POS. 

1 

1810. 

186A. 

AVG.  TA  = 

1-93  A. 

1820. 

AVG.  T3  = 

7A0. 

2079. 

PATTERN  FAC.= 

0.2A9 

2231. 

AVGTA-T3  = 

119A. 

MAXTA-AVGTA  = 

298. 

19A6. 

1537. 

17A2. 

1886. 

1880. 

1719. 

1752. 

1753. 

1829. 

1710. 

1727. 

1868. 

1750. 

lAAA. 

1721. 

1S35. 

1760. 

1795. 

1876. 

1758. 

1596. 

i720< 

1829.. 

1936. 

1873, 

1851. 

1659. 

1533. 

1780. 


1723. 

1878. 

1910. 

1963. 

2030. 

2096. 

2021. 

2067. 

1950. 

1989. 

1858. 

1968. 

1915. 

199A. 

1879. 

1920. 

1885. 

1999. 

1933. 

2129. 

2087. 

2089. 

1926. 

1926. 

157A. 

1673. 

1881. 

1956. 

1741. 

1878. 

2001. 

2167. 

1987. 

2102. 

2026. 

2118. 

1898. 

1932. 

16A6. 

1665. 

188A. 

1977. 

208A. 

2155. 

21A2. 

222A, 

2008. 

2201. 

1860. 

131A. 

2030. 

170A. 

1785. 

1935. 

2079. 

19A8. 

1884. 

1899. 

1786. 

2025. 

1819. 

196A. 

1760. 

1909. 

1840. 

2050. 

2095. 

1966. 

186A. 

1876. 

1809. 

1986. 

1797. 

2121. 

1870. 

1957. 

1772. 

1800. 

1780. 

1900. 

194A. 

1825. 

2044. 

2243. 

2216. 

2152. 

2234. 

2113. 

2148. 

1955. 

1830. 

1645. 

1633. 

1505. 

2018. 

1949. 

2231. 

2277. 

2139. 

1938. 

2097. 

1844. 

1913. 

1622. 

1831. 

1756, 

1919. 

2099. 

2022. 

1923. 

LINER  POS.  3 


AVG.  T4  » 

189^87 

AVG.  T3  « 

740. 

PATTERN  FAC.» 

0.171 

AVGT4-T3  » 

1159. 

MAXTA-AVGTA  = 

198. 

LINER  POS. 

5 

AVG.  TA  = 

1863. 

AVG.  T3  = 

74  0. 

PATTERN  FAC.". 

0.238 

AVGTA-T3  = 

1123. 

MAXTA-AVGTA  = 

267. 

LINER  POS, 

7 

AVG.  TA  = 

1909. 

AVG.  T3  = 

740. 

PATTERN  FAC.= 

0.285 

AVGTA-T3  = 

1170. 

MAXTA-AVGTA  = 

334. 

LINER  POS. 

9 

AVG.  TA  = 

1943^ 

AVG.  T3  * 

740. 

PATTERN  FAC.= 

0.277 

AVGTA-T3  = 

1204. 

MAXTA-AVGTA  * 

333. 

PRCrtlti  AND  PATTERN  EVALUaTICN  PROGRAM  -  C2386D 
RDG  A9?5Qj51?RPH  7A15, T2-74.0, T5-i2iZ , DIESEL  FUEL, 10-22-63 
INTEGRATED  RACIAL  PROFILE  PLOTS 


LINER  PCS.  1,3, 5,7, 9 


-200  -120 

OIFF.  ♦ . ♦ 

— 16A.0  • 

-7.0 

93.6 

91.7 

-8.2 

-200  -120 


40  0  40  120 

.-f. ......  .  .'t‘.  . I 

1 

1 

1 

1 

*1 

1 

I 

1  * 

1 

1 

1  ♦ 

1 

1 

•1 

1 

•40  0  40  120 


200  ROW 
.+  AVERAGE 

1745.6 

1902.6 

2C03.2 

2001.2 

1901.3 

200 


AVG.  TT4  =  1909.5  TT3  =  739.7  DELTA  T  =  1169.8 

MAX.  TT4  »  2276.7  PATTERN  FACTOR  »  0.314 

AVO  PATTERN  FACTOR  =  0.244  AVG  INTEGRATED  PATTERN  FACTOR  =  0.244 


-200  -120  -40  0  40  120 

DIFF.  * . .  4-,.......  •-I'.. . -<•.. 

1 

-0.  « 

1 

I 

-0.  • 

1 

1 

-0.  * 

1 

1 

-0.  * 

I 

I  . 

-0.  * 

1 

-200  -120  -AO  0  40  120 


200  ROW 
•+  AVERAGE 


200 


AVC.  T' 


TT3  =  7:/',  7 


Fig.  4.1-26 


T4  PKCFILE  ANO  pattern  EVALUATin.-;  PROGRAM  _  023?6:i 

RCG  82»S3,f5'«,RPN  7270 ,  T2-6a.O ,  T5- 1 160  fDP-2ND  10  HR, 10=23 
TABULATICN  TT4  THERKOCCUPLES  (  OEGREES^F  )  * 


VANE 

1 

2 

3 

4 

5 

53 

1  B  5  6 . 

1 912. 

1897. 

1805. 

1719. 

LINER  POS.  1 

ik 

i007. 

2C19. 

1985. 

1642. 

1621. 

2 

1  9  34. 

1832. 

2074, 

1900. 

1618. 

AVG.  T4  =  1838. 

3 

1975. 

1989. 

1937. 

1836. 

1572. 

AVG.  T3  =  711. 

4 

1919. 

1892. 

1863. 

1610. 

1740. 

PATTERN  FAC.=  0.210 

5 

0 

1469. 

1664. 

1737. 

1849. 

1960. 

AVGT4-T3  =  1127. 

MAXT4-AVGT4  =  237. 

AVG. 

1843. 

1885. 

1915. 

1840. 

1705. 

ll 

1436. 

1617. 

1756. 

1822. 

1764. 

LINER  POS.  3 

12 

1752. 

1896. 

1862. 

1753. 

1626. 

■■  T 

*.  -* 

1944. 

2007. 

1974. 

1841. 

1626. 

AVG.  T4  =  1798. 

14 

1942. 

2042. 

1982. 

1810. 

1591. 

AVG.  T3  =  711. 

15 

1718. 

1934. 

1886. 

1747. 

1639. 

PATTERN  FAC.=  0.224 

16 

1654. 

1742. 

1806. 

1869. 

1915. 

AVGT4-T3  =  1087. 

MAXT4-AVGT4  =  244. 

A  V 

1741. 

1873. 

1878. 

1807. 

1693. 

.^3 

1833. 

1859. 

1892. 

1802. 

1751. 

LINER  POS.  5 

24 

1942. 

2069. 

2081. 

1937. 

1701. 

25 

1884. 

2080. 

2116. 

1972. 

1732. 

AVG.  T4  =  1798. 

26 

1991. 

2082. 

1973. 

1817. 

1626. 

AVG.  T3  =  711. 

27 

1633. 

1743. 

1700. 

1556. 

PATTERN  FAC.=  0,292 

28 

0 

1328. 

1409. 

1466. 

1542. 

1622. 

AVGT4-T3  =  1087. 

MAXT4-AVGT4  =  318. 

A  VG  • 

1768. 

1874. 

1871. 

1814. 

1665. 

34 

1475. 

1641. 

1756. 

1905. 

2008. 

LINER  POS,  7 

35 

1700. 

1910. 

2007. 

1898. 

1889. 

36 

1305. 

1970. 

2017. 

2056. 

1880. 

AVG.  T4  =  1808. 

37 

1919. 

1981. 

1994. 

1975. 

1795. 

AVG.  T3  =  711. 

3‘-' 

186S. 

1929. 

1817. 

1654. 

1493. 

PATTERN  FAC.=  0.228 

39 

0 

1598. 

1601. 

1596. 

1569. 

1528. 

AVGT4-T3  =  1097. 

MAXT4-AVGT4  =  250. 

AVG* 

1727. 

1839. 

1865. 

1843. 

1766, 

46 

47 

1660. 

1853. 

1958. 

2027. 

2009. 

2065. 

1974. 

2072. 

1821. 

LINER  POS.  9 

48 

1797. 

1342. 

2035. 

1943. 

1711. 

AVG.  T4  =  1822. 

49 

1847, 

1791. 

1955. 

1799. 

1542. 

AVG.  T3  =  711, 

50 

1687. 

1820. 

1772. 

1682. 

PATTERN  FAC.=  0.226 

51 

C 

1472. 

1634. 

1669, 

1759. 

1816. 

AVGT4-T3  =  1111. 

KAXT4-AVGT4  *  251. 

AVG. 

1720. 

1845. 

1917. 

1885. 

1774. 

Fig.  4.1-27 


T4  PROriLc  aNO  PATTeRN  gVALUATION  PROGRAM  -  Q23863 
ROG  d2td3«84tKPM  7270fT2-68.0#T5-ll60*OF-2ND  10  HR, 10-23 


INTEGRATED  RADIAL  PROFILE  PLOTS 


LINER  PCS.  1,S,S,7,9 


-200 

-120 

-40 

0 

40 

120 

200  ROW 

DIFF* 

1  1  1  1  1  1 

1 

-52.8 

« 

1 

1760.0 

1 

1 

5C.3 

1 

« 

1863.1 

1 

1 

74.4 

1 

» 

1887.1 

1 

1 

26.0 

1 

« 

1838.8 

1 

1 

-92.1 

• 

1 

1720.6 

1 

-200 

-120 

-40 

c 

40 

120 

*200 

AVG-.  TTA  X  1812,8 
MAX.  TT4  a  2115.7 
AVG  PATTERN  FACTOR  =  0.236 


TT3  =  711.0  delta  T  a  1101.8 

PATTERN  FACTOR  a  0.275 
AVG  INTEGRATED  PATTERN  FACTOR  =  0.236 


-200  -120  -40  0  40  120  200  ROW 

OIFF.  * . -I- . . . •*- . . *  AVERAGE 

I 

-0.  * 

1 

1 

-0.  * 

1 

1 

-0.  * 

1 

I 

-0.  * 

1 

1 

-0.  * 

1 

-200  -40  0  40  120  2CC 


AVG.  TT4  =  TT3  ^  711. '  i  7:  T.'  T  = 

FA'.  TT4  =  C.  P/.T"  ;•  -  . 


Fig.  4.1-28 


VANE 


T«  profile  4NO  PATTERN  EVALUATION  PROCRAK  -  QJ3S6B 

RCG  e4'87,83.RPM  7270,T2-7C.0,T5-U65.DF-2N0  10  HR,  10-23 
tabulation  TT4  THERKOCCUPL ES  (DEGREES  F) 


58 

1 

2 
3 
A 
5 
0 

AVG. 


14 

15 

16 
0 

AVG. 

23 

24 

25 

26 

27 

28 
0 

AVG. 

34 

35 

36 

37 

38 

39 
0 

AVG. 

46 

47 

48 

49 

50 

51 
0 

AVG. 


1836. 

1904. 

2012. 

2075. 

1931. 

I486. 

1874. 

1443. 

1752. 

1987. 

2005. 

1773. 

1679. 

1773. 

1941. 

2047. 

1835. 

1775. 

1521. 

1288. 

1735. 

1478. 

1677. 

1784. 

1900. 

1868. 

1652. 

1727. 

1680. 

1919. 

1819. 

1637. 

1677. 

1487. 

1737. 


1891. 

1984. 

1881. 

2064. 

1910. 

1638. 

1903. 

1624. 

1889. 

2036. 

2102. 

1984. 

1760. 

1899. 

1994. 
2141. 
2023. 

1995. 
1630. 
1366. 

1858. 

1643. 

1893. 

1953. 

1951. 

1930. 

1654. 

1837. 

1988. 

2082. 

1868. 

1801. 

1818. 

1646. 

1867. 


1868. 

1969. 

2098. 

1982. 
1876. 
1763. 

1926. 

1756. 

1851. 

1983. 
2005. 
1906. 
1809. 

1885. 

2041. 

2147. 

2073. 

1902. 

1616. 

1435. 

1869. 

1756. 

1996. 

2003. 

1965. 

1815. 

1647. 

1864. 

2013. 

2057. 

1965. 

1686. 

1930. 


1767. 

1824. 

1907. 

1851. 

1822. 

1884. 

1842. 

1822. 

1740. 

1829. 

1016. 

1749. 

1851. 

1801. 

1935. 

1981. 

1957. 

1807. 

1518. 

1840. 

1905. 

1876. 

2046. 

1962. 

1652. 

1616. 

1843. 

2074. 

1979. 

I966i 

1806. 

1775. 

1785. 

1898. 


1687. 

1603. 

1615. 

1574. 

1754. 

1974. 

1701. 


LINER  POS.  3 

AVG.  T4  =  1806. 

AVG.  T3  =  712. 

pattern  FAC.=  0.27C 
AVGT4-T3  =  1094. 

MAXT4-AVGT4  =  295. 


1744. 

1612. 

1598. 

1583. 

1633. 

1864. 

1673. 


LINER  POS.  1 


AVG.  T4  = 

184  9. 

AVG.  T3  = 

712. 

PATTERN  FAC.» 

0.218 

AWGT4-T3  = 

1137. 

MAXT4-AVGT4  = 

24  8. 

1890. 

1735. 

1725. 

1640. 

1537. 

1604. 

1689. 


LINER  POS.  5 

AVG.  T4  =  1797. 

AVG.  T3  =  712. 

PAjTERN  FAC.=  0.323 
AVGT4-T3  =  1085. 

KAXT4-AVGT4  =  350. 


1968. 

LINER  POS. 

7 

1882. 

1876. 

AVG.  T4  = 

1807. 

1 7  88. 

AVG,  T3  = 

712. 

1491. 

PATTERN  FAC.= 

0.218 

1555. 

AVGT4-T3  * 

1095. 

MAXT4-AVGT4  = 

239. 

1763. 

2060. 

LINER  POS. 

9 

1810. 

1723. 

AVG.  T4  = 

1836. 

1546. 

AVG.  T3  = 

712. 

1687. 

PATTERN  FAC.= 

0.219 

1862, 

AVGT4-T3  = 

1124. 

FAXT4-AVGT4  a 

24  fi. 

1781. 

Fig.  4,1-29 


T4  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  Q2386B 
RCG  86,87,88,RPM  7270* T2-70.0f T5-1 165, OF-2NO  10  HR, 10-23 
INTEGRATED  RACIAL  PROFILE  PLOTS 


LINER  POS.  1,3, 5,7,9 


-200 
OIFF.  -t-.. 


200  ROW 
►  AVERAGE 


-50.0 


1769.0 


54.0 


1873.0 


73.3 


1692.3 


25.9 


1844.8 


-97.5 


1721.5 


-200 


AVG.  TT4  =  1819.0  TT3  =  712. C  DELTA  T  *  1107.0 

MAX.  TT4  =  2146.7  PATTERN  FACTOR  *  0.296 

AVG  PATTERN  FACTOR  =0.250  AVG  INTEGRATED  PATTERN  FACTOR  =  0.249 


-200 
CIFF.  +.. 


-120 


200  ROW 
AVERAGE 


-200 


-120 


TTA  = 


T  — 


Fig.  4.1-30 


T4  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  Q2386B 


RDG  S9»90»91fRPr  7072tT2— 73»5tT5—i050»UF“2ND  iO  HR»1C~23 
TABULATION  TT4  THERMOCOUPLES  I  DEGREES  F) 


VANE 

1 

2 

3 

4 

5 

58 

1644. 

1701. 

1701. 

1640. 

1592. 

LINER  POS. 

1 

1 

1751. 

1815. 

1806. 

1666. 

147'ir 

?. 

1786. 

1694. 

1894. 

1722. 

1482. 

AVG.  T4  = 

1695. 

3 

1822. 

1818. 

1777. 

1702. 

1469. 

AVG.  T3  * 

675. 

4 

1753. 

1751. 

1736. 

1700. 

1647. 

PATTERN  FAC.* 

0.195 

5 

1399. 

1596. 

1676. 

1785. 

1854. 

AVGT4-T3  = 

1020. 

0 

KAXT4-AVGT4  = 

199. 

AVG. 

1693. 

1729. 

1765. 

1703. 

1586. 

11 

1321. 

1502. 

1616. 

1675. 

1611. 

LINER  POS. 

3 

12 

1598. 

1722. 

1699. 

1620. 

1517. 

13 

1768. 

1816. 

1796. 

1681. 

1500. 

AVG.  T4  = 

1645. 

14 

1748. 

1347. 

1797. 

1661. 

1474. 

AVG.  T3  = 

675. 

15 

1565. 

1754. 

1735. 

1625. 

1528. 

PATTERN  FAC.= 

0.208 

16 

1499. 

1587. 

1657. 

1708. 

1733. 

AVGT4-T3  = 

970. 

C 

HAXT4-AVGT4  = 

202. 

AVG. 

1583. 

1705. 

1717. 

1662. 

1561. 

23 

1707. 

1765. 

1842. 

1757. 

1723. 

cINER  POS. 

5 

24 

1842. 

1905. 

1920. 

1795. 

1591. 

25 

1717. 

1841. 

1882. 

1778. 

1576. 

AVG.  T4  * 

1647. 

26 

1620. 

1882. 

1752. 

1656. 

150a. 

AVG.  T3  = 

675. 

27 

1435. 

1533. 

1507. 

1408. 

PATTERN  FAC.= 

0.281 

28 

1217. 

1294. 

1366. 

1442. 

1502. 

AVGT4-T3  = 

972. 

0 

MAXT4-AV&T4  = 

273. 

AVG. 

1590. 

1704. 

1712. 

1  )6. 

1551. 

34 

1403. 

1558. 

1659. 

1818. 

1885. 

LINER  POS. 

7 

35 

1573. 

1776. 

1868. 

1739. 

1749. 

36 

1693. 

1846. 

1865. 

1879. 

1712. 

AVG.  T4  = 

1671. 

37 

1751. 

1790. 

1797. 

1775. 

1585. 

AVG.  T3  * 

675. 

38 

1703. 

1757. 

1663. 

1527. 

1384. 

PATTERN  FAC.= 

0.216 

39 

1496. 

1504. 

1492. 

1462. 

1410. 

AVGT4-T3  = 

996- 

0 

KAXT4-AV6T4  * 

215. 

AVG. 

1603. 

1705. 

1724. 

1700. 

1621. 

46 

1656. 

1879. 

1918. 

1992. 

1984. 

LINER  POS. 

9 

47 

1708. 

1864. 

1875. 

1753. 

48 

1597. 

1681. 

1861. 

1803. 

1611. 

AVG.  T4  * 

1690- 

49 

1612. 

1620. 

1766. 

1649. 

1438. 

AVG.  T3  *• 

675. 

50 

1517. 

:.627. 

1614. 

1551. 

PATTERN  FAC.* 

0.298 

51 

1356. 

:.495. 

1545. 

1638. 

1701. 

AVGT4-T3  = 

1015. 

0 

HAXT4-AVGT4  = 

303. 

AVG. 

1574. 

1694. 

1773. 

1762. 

1673. 

■ig.  4.1-31 


T4  PROFILE  AND  PATTERN  EVALuATICN  PRCGRA.V 


C23S68 


RCG  89t90f91,RPM  7072 t T2-73. 5, T5- 1 050 , OF-2ND  10  HR,lC-23 
INTEGRATEC  RACIAL  PROFILE  PLOTS 


LINER  PCS.  I, 3, 5, 7, 9 


-200 

CIFF. 


''.r. 

>  •  A  VC  rage 


-60.8 


1608.7 


33.0 


1707. A 


66.  C- 


1735.5 


33.5 


1703.0 


-71.2 


1598.3 


-200 


AVG.  TTA  =  1669.5  TT3  =  675.0  DELTA  T  *  994.5 

VAX.  TT4  =  1992.5  PATTERN  FACTOR  »  0.325 

AVG  PATIERK  FACTOR  =  0.239  AVG  IIITEGRATSD  PATTERN  FACTOR  =  0.240 


-200 
CIFF.  +.. 


200  ROW 
..+  AVERAGE 


tin.  4.1-32 


TA  PRCFIL6  AND  ^ATiroj, 


VANE 

RGG  103 

1 

,iO4.105tapw  7070,72^79 
tabulation  TT4  THERKGi 

2.3  4 

58 

1592.. 

1657. 

1669, 

1614. 

1 

2 

1807. 

1768. 

1632. 

1766. 

1P76. 

1635. 

1655. 

3 

1;?34. 

1829. 

1760. 

1700. 

4 

1668. 

1719. 

1715. 

1702, 

5 

1459. 

1665. 

1756. 

1882. 

AVG. 

1672. 

1720. 

1757. 

1698. 

11 

1300. 

1459. 

1546. 

1592. 

12 

1569. 

1674. 

1638. 

1549, 

13 

1758. 

1801. 

1768. 

1645. 

14 

1763. 

1852. 

1795. 

1645. 

15 

1603. 

1775. 

1744. 

1617. 

16 

0 

1542. 

1624. 

1692. 

1727. 

AVG. 

1590. 

1698. 

1697. 

1629. 

23 

1642. 

1747. 

1843. 

1754. 

24 

1761. 

1833. 

1877. 

1772. 

25 

1652. 

1776. 

1830. 

1743. 

26 

27 

28 

0 

1571. 

1421. 

1250. 

1524. 

1320. 

1697. 

1500. 

1391. 

1621. 

1480. 

AVG. 

1550. 

1640. 

1690. 

1674. 

34 

1481. 

1664. 

1751. 

1903. 

35 

1618. 

1668. 

1954. 

1785. 

36 

1637. 

1791. 

1845. 

1874. 

37 

1578. 

1677. 

1707. 

1725. 

38 

1523. 

1600. 

1583. 

1506. 

39 

0 

1379. 

1382. 

1377, 

1365. 

AVG. 

1536. 

1630. 

1703. 

1693. 

46 

1504. 

1769. 

1828. 

1949. 

47 

48 

1681. 

1601. 

1835. 

1683. 

1827. 

1843. 

1771. 

49 

1659. 

1665. 

1711. 

1613. 

5C 

51 

1529. 

1342. 

1627. 

1469. 

1511. 

1580. 

1591, 

0 

AVG. 

1549. 

1674. 

1719. 

1725, 

1569. 

1455. 
1473. 
1478. 
1654. 
1914. 

1591. 

1527. 

1447. 

1456. 
1460. 
1517. 
1734. 

1523. 

1740. 

1595. 

1564. 

1474. 

1389. 

1582. 

1557. 

1842. 

1311. 

1709. 

1527. 

1384. 

1333. 

1601. 

1866. 

1739. 

1587. 

1417. 

1519. 

1652. 

1630. 


HR,  10-2  5 


LIK£R  POS.  1 


4VG.  T4  = 
AV6.  T3  = 
pattern  FAC.= 
AVGT4-T3  = 
MAXT4-AV&T4  = 


1653. 

679. 

0.224 

I0C9. 

226. 


LINER  POS.  2 


AVG,  T4 

1627. 

AVG.  73 

679. 

PATTERN  FAC. 

0.236 

AVGT4-T3 

= 

99  8. 

KAXT4-AVGT4 

224. 

LINER  POS. 


AVG.  T4 

x: 

2620. 

AVG.  T3 

s 

679, 

PATTERN  FAC. 

s 

0.273 

AVGT4-T3 

= 

941. 

KAXT4-AVGT4 

s 

257. 

liner  POS.  7 


AVG.  T4  = 

1633. 

AVG.  T3  = 

679. 

PATTERN  FAC.* 

0.337 

AVGT4-T3  * 

954. 

HAXT4-AVGT4  » 

322. 

LINER  POS. 

9 

AVG.  74  * 

1655. 

AVG.  T3  * 

679, 

PATTERN  FAC,« 

0.301 

AVGT4-T3  * 

976. 

HAXT4-AVGT4  * 

29*. 

U.1-33 


T/.  oane.  t;  c 


AriO  r«TT£RN  cvALUAliON  PROGRA^^  ••  Q23866 


RCG  lC3tIC4tlG5.KPn  7Q7o,T2-79.5tT5-lC51,DF-2ND  1C  HR, 10-23 
IKTEGRATEC  RACIAL  PROFILE  PLOTS 


LINER  POS.  1,3,5#7.9 


-200 

CIFF. 


2C0  ROW 
AVERAGE 


-68.3 


1576.3 


29.1 


1673.6 


68.2 


1712.8 


1684.1 


-63.9 


1580.7 


-200 


AVG.  TT4  =  1644c6  TT3  =  679.0  DELTA  T  *  965.6 

RAX.  TT4  =  1954.5  PATTERN  FACTOR  »  0.321 

AVG  PATTSHH  PACTOB  =0.274  AVG  IKTSGRAT2D  PAT7SHK  PACTOa  =0.274 


-200 

CIFF. 


-120 


200  RON 
AVERAGE 


-200 


=  6 


Tiznrs  4.1-' 


I«  PKCFIU  AKO  PATTERN  EVALUATION  PROGRAK  -  023,^6 
8CG  106f  107,  1C8,RPK  6855,12-79  t'  T*;  qt»  c  «»• 

TABULATinw  TTx.  - - *!;*_  ^r?^^*5,0F-2ND  10  HR,  10-23 

-  .rTcn.nouuuPLe5  C  DEGREES  F)  - 


VANE 

1 

2 

3 

4 

5 

58 

1 

2 

3 

4 

5 

0 

1416. 

1642. 

1666. 

1505. 

1346. 

1474. 

1590. 

153i. 

1651. 

1547. 

1537. 

1488. 

1584. 

1679. 

1574. 

1530. 

1629. 

1443. 

1460. 

1469. 

1510. 

1502. 

1732. 

1407. 

1298. 

1302. 

1318. 

1452. 

1741. 

AVG. 

1515. 

1555. 

1581. 

1519. 

1420. 

11 

12 

13 

14 

15 

16 

0 

1127. 

1374. 

1544. 

1560. 

1418. 

1362. 

1254. 

1463. 

1581. 

1859. 

1539. 

1477. 

1317. 

1428. 

1562. 

1609. 

1588. 

1556. 

1347. 

1364. 

1468. 

1486. 

1497. 

1602. 

1312. 

1286. 

1309. 

1324. 

1430. 

1633. 

AVG. 

1398. 

1504. 

1510. 

1461. 

1382. 

23 

24 

25 

26 

27 

28 

0 

1346. 
1477. 
1459. 
1471. 

1347. 
1174. 

1444. 

1549. 

1572. 

1460. 

1253. 

1551. 

1618. 

1630. 

1564. 

1427. 

1327. 

1499. 

1553. 

1550. 

1465. 

1399. 

1493. 

1408. 

1392. 

1325. 

1271. 

1463. 

AVG. 

1379. 

1456. 

1519. 

1493. 

1392. 

34 

35 

36 

37 

38 

39 

0 

1359. 

1430. 

1457. 

1396. 

1323. 

1232. 

1508. 

1422. 

1608. 

1484. 

1406. 

1246. 

1570. 

1746. 

1649. 

1518. 

1413. 

1249. 

1703. 

1598. 

1658. 

1519. 

1356. 

1236. 

1663. 

1650. 

1524. 

1328. 

1247. 

1203. 

AVG. 

1366. 

1446. 

1524, 

1512. 

1436. 

A6 

47 

48 

49 

50 

51 

0 

1363. 

1482. 

1423. 

1452. 

1361. 

1216. 

1568. 

1625. 

1511. 

1483. 

1447. 

1336. 

1600. 

1616. 

1522. 

1379. 

1683. 

1616. 

1561. 

1441. 

1423. 

1445. 

16C2. 

1522. 

1393. 

1273. 

1371. 

1477. 

AVG. 

1383. 

1495. 

1529. 

1528. 

1440. 

i-IflER  POS.  1 


AVG.  T4  * 
AVG.  T3  « 
PATTERN  FAC.« 

AV6TA-T3  = 
KAXT4-AVGT4  = 


1518. 

630. 

0.251 

883. 

223. 


LINER  POS.  3 

AVG.  T4  s  1451. 
T3  =  630. 

Pattern  fac.=  0.253 

AVGT4-T3  =  821. 

HAXT4-AVGT4  =  208. 


LINER  POS.  5 

AVG.  T4  =  1446. 

AVG.  T3  =  630. 

pattern  FAC.»  0.226 
.  AVGT4-T3  =  816. 

HAXT4-AVGT4  =  184. 


LINER  POS.  7 

AVG.  T4  a  1457. 
AVG.  T3  a  630. 
PATTERN  FAC.*  0.350 
AVGT4-T3  a  827. 
KAXT4— AVGT%  *  289. 


-INER  POS.  9 

AVG.  T4  *  1471. 

AVG.  T3  a  63C. 
pattern  FAC. a  0.252 
AVGTA— T3  a  841. 
KAXT4-AVGT4  a  212. 


T4  PRGF|l,5  AND  PATTERN  EVALUATION  PROGRAM  -  C23S6S 
RDG  106cl0?il0SiRPM  iSSSsT.  ^9^0iT5-9i?.5^DF-2NC  IC  KR, 10-25 
INTEGRATED  RACIAL  PROFILE  PLOTS  I 


LINER  POS.  1*3«9«7«9 


-200 

-120 

-40 

0 

40 

120 

200  ROK 

DIFF.  4-..,.., 

-  1  ' 

.  .4>  AVFRAGF 

1 

-64.1 

« 

1 

1404.4 

1 

1 

23.8 

1 

«  - 

1492.3 

1 

1 

64.5 

1 

» 

1533.0 

1 

1 

34.5 

1 

* 

1503.0 

1 

1 

-54.fr 

« 

1 

1413.9 

1 

4-....., 

^  f  f  t  ^  ^ 

T  -  1  ■ 

-200 

-120 

-40 

0 

40 

120 

200 

AVG.  TT4  • 

1468.5 

TT3  * 

630.0 

DELTA  T 

«  838. 5 

MAX.  TT4  » 

1746.2 

PATTERN  FACTOR 

*  0.331 

AVG  PATTKHK  FACTOR  » 

0.266 

t 

AVG  IRTSGRATED  PATTSRH  FACTOR  «  0.266 

-200 

-120 

-40 

0 

40 

120 

200  ROK 

OIFF.  ♦ . . 

•  #  •  «  « 

..4  AVERAGE 

1 

-0.  * 

I 

1 

-0.  • 

1 

I 

-0*  * 

I 

1 

— 0.  * 

1 

1 

— 0.  ♦ 

1 

-200  -120  -AO  0  40  120  2C0 


nSLli  T  = 


AVG.  TT4 
y.'.X. 


0 


Fxr;.  a.  1-36 


T<t  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  02386B 

ROG  I2C,i2i,ia2tRPM  6850f T2-68.0* T5-919. 5 fDF-2ND  10  HR, 10-23 
TABULATIC-  TTA  THERMOCOUPLES  (DEGREES  F)  i 


VANE 

1 

2 

3 

4 

5 

•I 

58 

1408., 

1466. 

1488. 

1449. 

1418. 

LINER  POS. 

1 

1 

1551  . 

1571. 

1582. 

1*,68. 

1309. 

2 

1619. 

1502. 

1680. 

1513. 

1330. 

',VG.  T4  * 

1515. 

3 

1  -40. 

1639. 

1562. 

1527. 

1339. 

AVG.  T3  « 

621. 

4 

1459. 

1572. 

1581. 

1579. 

1541. 

PATTERN  FAC.* 

0.184 

5  . 

1314. 

1505. 

1573. 

1643. 

1430. 

AVGT4-T3  * 

894. 

0 

MAXT4-AVGT4  » 

165. 

AV6. 

1498. 

1543. 

1577. 

1530. 

1428. 

11 

1099. 

1230. 

1293. 

1324. 

1276. 

LINER  POS. 

3 

12 

1322. 

J,407. 

1402. 

1355. 

1279. 

13 

1485. 

1538. 

1551. 

1483. 

1327. 

AVG.  T4  » 

1459. 

14 

1525. 

1624. 

1623. 

1519. 

?354. 

AVG.  13  * 

621. 

15 

1447. 

1610. 

1634, 

1554. 

1492. 

PATTERN  FAC.» 

0.359 

16 

1396. 

1529. 

1630. 

1711. 

1-^60. 

AVGT4-T3  * 

838. 

0 

.MAXT4-AVGT4  * 

301. 

AVG. 

1379. 

1490. 

1522. 

1491. 

1415. 

23 

1362. 

1469. 

159^. 

1541. 

1538. 

LINER  POS. 

5 

24 

1476. 

1552. 

1637. 

1584. 

1431. 

25 

1441. 

1561. 

1637. 

1574. 

1416. 

AVG.  T4  = 

1463. 

26 

1476. 

1631. 

1550. 

1462. 

1327. 

AVG.  T3  * 

621. 

2T 

1357. 

1462. 

1429. 

1274. 

PATTERN  FAC.* 

0.207 

28 

1176. 

1255. 

1331. 

1406. 

1470. 

AVGT4-T3  » 

842. 

V 

HAXT4-AVGT4  * 

174. 

AV6« 

1381. 

1488. 

1530. 

1513. 

1409. 

34 

1354. 

1487. 

1548. 

lb8S. 

1656. 

LINER  POS. 

7 

35 

1343. 

1260. 

1720. 

1559. 

1601. 

36 

1515. 

1657, 

1660. 

1561. 

1517. 

AVG,  T4  * 

1466. 

37 

1488. 

1533. 

1538. 

1537. 

1350. 

AVG.  T3  » 

621. 

38 

1396. 

1475. 

1447. 

1365. 

1243, 

PATTERN  FAC.= 

0.300 

39 

1282. 

1293. 

1292. 

1275. 

1237. 

AVGT4-T3  » 

845. 

0 

MAXT4-AVGT4  » 

254, 

AVG* 

139e. 

1451. 

1534* 

1514. 

1434. 

46 

1424. 

1679., 

1715. 

1606. 

1713. 

LINER  POS. 

9 

47 

1607. 

1762. 

1680. 

1593. 

48 

1505. 

1593. 

1693. 

1615. 

1420, 

AVG.  T4  « 

1495. 

49 

1495. 

1505. 

1532. 

1452. 

1270. 

AVG,  T3  « 

621. 

5 

1332. 

1410. 

1361. 

1301. 

PATTERN  FAC.» 

0.357 

51 

1152. 

1253. 

1279. 

1332. 

1367. 

AV6T4-T3  » 

874. 

0 

KAXT4-AVGT4  » 

312. 

AVG. 

1419. 

1534. 

1555. 

1541. 

1444. 

TiV  none  t  s  c 

:*  I  4d- 


ANC  PATTERN  EVALUATION  PROGRAM  -  C2386B 


RCG  120t121»122»R?M  6330*T2-66*0, I5-919<5»0F-2ND  10  HRflO-23 
INTEGRATED  RACIAL  PROFILE  PLOTS 


LINER  POS.  1,3, 5,7,9 


-200 
CIFF.  +., 


200  ROW 
AVERAGE 


-64.6 


1414.9 


21.6 


1501.0 


63.4 


1542.8 


38.5 


1517.9 


-53.4 


1426.0 


-200 


AVG.  TT4  a  1479.4  TT3  =  621.0  DELTA  T  »  858.4 

MAX.  TT4  a  1806.3  PATTERN  FACTOR  »  0.381 

AVQ. PATTERN  FACTOR  =  0.282  AVG  INTEGRATED  PATTERN  FACTOR  =  0.281 


-200 
DIFF.  +., 


200  ROW 
..+  AVERAGE 


-200 


A VC-  TT4  = 
TT-'i  = 


TT3  =  621. C 


4.1-38 


PROFILE  ANC  PATTERN  EVaLUAiJON  PROGRAM  -  C2386B 


■M.  V  jj»  It*.#  i£:>»Kpr?  IZ-77.0f  T5-ll62tDF-3RD  10  HR, 10-25 

T\;-L'LMICN  TT4  THERMOCOUPLES  (DEGREES  F) 


V  i-'.E 

4 

2 

3 

4 

5 

Si>, 

1 

4 

irOO.. 

1873. 

1962. 

1850. 

1967. 

1750. 

1794. 

1660. 

1583. 

LINER  POS.  1 

2 

1978. 

1814. 

2082. 

1858. 

1635. 

AVG,  T4  =  1801, 

3 

1974. 

1988. 

1933. 

1869. 

1620. 

AVG.  T3  =  715. 

A 

1659. 

1828. 

1836. 

1826. 

1761. 

PATTERN  FAC.=  0.258 

5 

C 

1465. 

1647. 

1698. 

1759. 

1762. 

AVGT4-T3  =  1086. 

KAXT4-AVGT4  *  281. 

AVG. 

1775. 

1852. 

1894. 

1809. 

1670. 

11 

1380. 

1537. 

1621. 

1659. 

1592. 

LINER  POS.  3 

12 

1773. 

1887. 

1827. 

1679. 

1552. 

13 

2038. 

2054. 

1991. 

1835. 

1618. 

AVG.  T4  *  1780. 

14 

1952. 

2053. 

1983. 

1826. 

1642. 

AVG.  T3  =  715. 

1 5 

1745. 

187c. 

1880. 

1795. 

1740. 

PATTERN  FAC.=  0.257 

16 

0 

1611. 

1700. 

1792. 

1858. 

1910. 

AVGT4-T3  =  1065. 

MAXT4-AVGT4  =  274. 

AVG* 

1750. 

1851. 

1849. 

1776. 

1676. 

23 

1731. 

1912. 

1970. 

1837. 

1811. 

LINER  POS.  5 

24 

1844. 

1956. 

2035. 

1902. 

1697. 

25 

1708. 

1891. 

1979. 

1909. 

1700. 

AVG.  T4  =  1755. 

26 

1768. 

1913. 

1836. 

1777. 

1629. 

AVG.  T3  =  715. 

27 

1598. 

1721. 

1701. 

1581. 

PATTERN  FAC.»  0,269 

28 

0 

1339. 

1428. 

1500. 

1579. 

1642. 

AVGT4-T3  *  1040. 

KAXT4-AVGT4  *  280. 

A  VG  • 

1665. 

1804. 

1837. 

1801. 

1677. 

34 

35 

1530. 

1622. 

1677, 

1752. 

1934. 

1949, 

ieo4. 

2004. 

1886. 

LINER  POS.  7 

36 

1582. 

1741. 

1834, 

1949. 

1789. 

AVG.  T4  =  1759, 

37 

1632. 

1751. 

1801. 

1872. 

1682. 

AVG.  T3  =  715. 

38 

1680. 

1813. 

1819. 

1708. 

1539. 

PATTERN  FAC.*  0.235 

39 

C 

1695. 

1736. 

1761. 

1759. 

1701. 

AVGT4-T3  =  1044, 

HAXT4-AVGT4  *  245. 

AVG. 

1624* 

1744. 

1817. 

1840. 

1767. 

46 

1628. 

1937. 

1964. 

2C57. 

1999. 

LINER  POS,  9 

47 

1984. 

2143. 

2121. 

1961. 

1824. 

48 

1867. 

1952. 

2058. 

1955. 

1705. 

AVG.  T4  =  1815. 

49 

1858. 

1870, 

1913. 

1772. 

1515. 

AVG.  T3  *  715. 

50 

1647  . 

1761. 

1677. 

1586-. 

PATTERN  FAC.»  0.298 

51 

0 

1401. 

1525. 

1562. 

1651. 

1734. 

AV6T4-T3  »  HOC. 
HAXT4-AVGT4  »  328. 

AVG. 

1731. 

1865. 

1924. 

1846. 

1727. 

T4  PROFILE  AND  PATTERN  EVALUATION  PROGRAM  -  C2396B 


RDG  123, 124, 125. RPH  7275,T2-77.0,T5-11  A2sDF-3P.O  10  HR, 10-25 
INTEGRATED  RACIAL  PROFILE  PLOTS 


LINER  POS.  1,3, 5,7, 9 

200  -120  -40  0  40  120 

. . . 

1 

•  1 
1 


OIFF. 

-75.4 

43.8 

80.2 

32.8 

-78.7 

-200  -120 


1 

I  * 

1 

1 

I  » 

1 
1 

1  * 

1 

1 

*  1 

1 


40  0  40 


200  RCVi 
-t-  AVERAGE 

1706.6 

1825.8 

1862.1 

1814.7 

1703.3 

♦ 

120  200 


AVG.  TT4  *  1782.0  TT3  *  715.0  DELTA  T  «  1067.0 

MAX.  TT4  a  2143.0  PATTERN  FACTOR  «  0.338 

AVG  PATTERN  FACTOR  =  0.264  AVG  INTEGRATED  PATTERN  FACTOR  =  0.264 


-200 
DIFF.  ♦. 

-0- 

-0. 


-0. 


-0. 

-0. 


♦  . 

-200 


-120  -40  0  40 

............  ..... -i-. 

1 

• 

1 

1 

• 

I 

I 

• 

I 

1 

• 

1 

I 


. >. 

-120  -40  0  40 


120  2C0  ROW 

.•I- . *  AVERAGE 


4- 

120  200 


AVG-  TT4  =* 

-'^AX.  774  =  0- 


TT3  =  7i5.0 

patter;.  TACTEP. 

fig.  4.1-4C 


TA  PROFILE  AND  PATTERN  EVALUATION  PROOR/.m  _ 


RDG  127, 128, 129, RPM  7255,T2-78.0,T5-ll58,Df-3KC  IC  HR,iO-2t. 
TABULATION  TTA  THERKOCCUPLES  tOEGREES  F) 


VANE 

1 

2 

58 

1771.. 

1806 

1 

1914 

2 

1936. 

1771 

3 

1905. 

1935 

4 

1729. 

1861 

5 

1380. 

1538 

0 

AVG. 

1744. 

1804 

3 

4 

5 

1764. 

1654. 

1565 

1924. 

1766. 

1552 

2061. 

1860. 

1641 

1917. 

1886. 

1635 

1889. 

1911. 

1338 

1596. 

1636. 

1614 

1859. 

1785. 

1641, 

LINER  POS.  1 

AVG,  T4  *  1767. 

AVG.  T3  *  714. 

PATTERN  FAC.=  0.279 
AVGT4-T3  =  1054. 

MAXT4-AVGT4  *  294. 


11 

1425. 

1575. 

12 

1731. 

1910. 

13 

1901. 

2016. 

14 

1875, 

2003. 

15 

1705, 

1833. 

16 

1599. 

1697. 

0 

AVG. 

1715. 

1839, 

23 

1642. 

1887. 

24 

1897. 

1995. 

25 

1797. 

1966. 

26 

1828. 

1973. 

27 

1564. 

1676. 

28 

1332. 

1406. 

0 

AVG. 

1677. 

1817, 

34 

1554, 

1704. 

35 

1608. 

36 

1533. 

1714. 

37 

1589. 

1711. 

38 

1643. 

1768. 

39 

1638. 

1675. 

0 

AVG. 

1594. 

1714. 

45 

1599. 

1876, 

47 

1938. 

2104. 

48 

1828. 

1916. 

49 

1847. 

1847. 

50 

1660. 

1772. 

51 

1407. 

1537. 

0 

AVG. 

1713. 

1842. 

1632. 

1662. 

1615. 

1846. 

1694. 

1559. 

1989. 

1638. 

1613. 

1961. 

1819. 

1633. 

1868. 

1796. 

1743. 

1789. 

1853. 

1914. 

1848. 

1777. 

1679. 

1931. 

1805. 

1766. 

2041, 

1895. 

1681. 

2001. 

1909. 

1694. 

1848. 

1784. 

1625. 

1656. 

1552. 

1460. 

1536. 

1615. 

1823. 

1786. 

1656. 

1760. 

1988. 

1973. 

1947. 

1834. 

1935. 

1819. 

1956. 

1818. 

1784. 

18/5. 

1682. 

1793. 

1709. 

1552. 

1692, 

1684. 

1627. 

1799, 

IS41. 

1765, 

1895, 

1982. 

1886. 

2066. 

1917, 

1790. 

1977. 

1948. 

1711. 

1898. 

1757. 

1505. 

1693. 

Ic05. 

1585. 

1688. 

1792. 

1884. 

1831. 

1715. 

LINER  POS.  3 


AVG. 

T4  = 

1772. 

AVG. 

T3  * 

714. 

PATTERN 

FAC.* 

0.231 

AVGT4 

“T3  = 

1058. 

NAXT4-AVGT4  * 

244. 

LINER  POS.  5 

AVG.  T4  »  1751. 

AVG.  T3  *  714. 

PATTERN  FAC.*  0.281 
AVGT4-T3  *  1037. 

HAXT4-AVGT4  »  291. 


LINER  POS.  7 

AVG.  T4  *  1744. 

AVG.  T3  *  714. 

PATTERN  FAC.=  0.237 
AVGT4-T3  =  1030. 

MAXT4-AVGT4  =  244. 


LINER  POS.  9 


AVG.  T4 

s 

1794. 

AVG.  T3 

714. 

PATTERN  FAC. 

X 

0.286 

AVGT4-T3 

z 

1081. 

HAXT4-AVGT4 

3 

310. 

T4  PROFILE  ANC  PATTERN  EVALUATION  PROGRAM  -  C2336B 


RDG  133,134, 135, RPX  7110.T2-79.0, T5-1050,DF-3RD  10  HR,lC-25 
TABULATION  TT4  THERMOCOUPLES  (DEGREES  F) 


VANE 

1 

2 

.  3 

4 

5 

58 

1672, 

1734. 

1735. 

1655. 

1592. 

LINER  POS. 

1 

1 

1819. 

1819. 

1666. 

1468. 

2 

1825. 

1664. 

1904. 

1690. 

1492. 

AVG.  T4  = 

164  6. 

3 

1764. 

1792. 

1767. 

1720. 

1498. 

AVG.  T3  = 

683. 

4 

1559. 

1656. 

1673. 

1679. 

1620. 

PATTERN  FAC.= 

0.268 

5 

1304. 

1457. 

1494. 

1521. 

1487. 

AVGT4-T3  = 

96  3. 

0 

KAXT4-AVGT4  = 

258. 

AVG. 

1625. 

1687. 

1732. 

1655. 

1526. 

11 

1268. 

1400. 

1460. 

1473. 

1455- 

LINER  POS. 

3 

12 

1608. 

1704. 

1653. 

1539. 

1426. 

13 

1782. 

1850. 

1825. 

1712. 

1523- 

AVG-  T4  = 

1646. 

14 

1727. 

1860. 

1837. 

1733. 

1580. 

AVG.  T3  = 

683. 

15 

1586. 

1724. 

1786. 

1718. 

1662. 

PATTERN  FAC.= 

0.222 

16 

1515. 

1622. 

1717. 

1787. 

1842. 

AVGT4~T3  = 

963. 

0 

KAXT4-AVGT4  = 

214. 

AVG. 

1581. 

1693. 

1713. 

1660. 

1581. 

23 

1598. 

1809. 

1889. 

1796. 

1749. 

LINER  POS. 

5 

24 

1749. 

1844. 

1906. 

1757. 

1610. 

25 

1590. 

1761. 

1814. 

1761. 

1591. 

AVG.  T4  = 

1623. 

26 

1578. 

1674. 

1647. 

1521. 

AVG,  T3  = 

683. 

27 

1413. 

1507. 

1494. 

1434. 

PATTERN  FAC-= 

0.301 

28 

1258. 

1326. 

1385. 

1459. 

1528. 

AVGT4-T3  * 

940. 

C 

KAXT4-AVGT4  = 

283, 

AVG. 

1531. 

1649. 

1694. 

1684. 

1572. 

34 

1366. 

1519. 

15  f4. 

1718. 

1669. 

LINER  POS. 

7 

35 

1516. 

1799. 

1639. 

1666. 

36 

1552. 

1709. 

1738. 

1788. 

1609, 

AVG.  T4  » 

1630. 

37 

1643. 

1664. 

1701. 

1730. 

1533. 

AVG.  T3  » 

663- 

38 

1663. 

1752. 

1688. 

1549. 

1398. 

PATTERN  FAC,= 

0.179 

39 

1625. 

1637. 

1633. 

1608. 

1551. 

AVGT4-T3  = 

947. 

0 

«AXT4«AVGT4  = 

170. 

AVG. 

1564. 

1656. 

1639. 

1672. 

1571. 

46 

1548. 

1753. 

1766. 

1847. 

1753. 

LINER  POS. 

9  . 

47 

1  706. 

1861. 

1364. 

1765. 

1672. 

48 

1581. 

1728. 

1772. 

1779. 

1530. 

AVG.  T4  = 

1675. 

49 

1625. 

1687. 

1764. 

1668. 

1444. 

AVG.  T3  * 

683. 

50 

1573. 

1686. 

1639. 

1568. 

PATTERN  FAC.= 

0.  191 

51 

1386. 

1529. 

1561. 

1685. 

1762. 

AVGT4-T3  = 

992. 

0 

KAXT4-AVGT4  = 

139. 

AVG- 

1570. 

1707. 

1749. 

173C. 

1630. 

T4  profile  and  pattern  EV ALUA  1  I uf;  iMUiLP.AV  -  C2386B 


RCG  133f 134ti55#Kp«  7l 10tT2~79.0tT5-1050tDF-3RO  10  HR, 10-25 
iNTEGRATEC  RACIAL  PROFILE  PLOTS 


* 

LINER  PO 

S.  1.3, 5, 7, 9 

-200  -120 

-40 

0  40 

120 

200  RCW 

CIFF. 

AVERAGE 

1 

-71.4 

• 

1 

1572.6 

1 

1 

36.5 

1  * 

1 

1 

1680.6 

70.2 

1  * 

1 

1 

1714.2 

36.2 

1  * 

1 

1680.2 

1. 

-67.9 

• 

I 

1576.1 

1 

-200  -120 

-40 

0  40 

120 

200 

AVG.  TT4  =  1644.0 

TT3  =  683.0 

DELTA  T 

=  961. C 

KAX.  TT4  =  1905.8 

PATTERN  FACTOR 

=  0.272 

AVG  PA7TSHH  FACfOa  = 

0.232 

AVG  ISTSGEAFSP  PATTSHH  FACTOa  =  0.232 

-200  -120  . 

-40 

0  40 

120 

200  RCK 

riFp- 

>«■*-  AVERAGE 

1 

-c. 

• 

1 

1 

-0. 

* 

1 

1 

-0. 

« 

1 

1 

-c. 

• 

1 

1 

-c. 

•• 

1 

4  V*  «  C 

— 4  c 

1 

C 

I2C 

r*  .  i  -  7 

20C 

T4  profile  i.\C  PATTERn;  fv/»l  UA!  f f;.'.  fpnr.;iA‘^  -  023363 

RCG  146^47, 14S,R?K  7060,12-76. C,  T5-1052,CF-3RC  10 

tabulation  TT4  THERMOCOUPLES  i DEGREES  F)  ’ 


VASE 

I 

2 

58 

1631. 

1679. 

1 

1774. 

2 

1805. 

1624. 

3 

1682. 

1766. 

4 

1527. 

1458. 

5  ■ 

1413. 

1595. 

C 

AVG. 

1611. 

1649. 

H 

1353. 

1543- 

12 

1721. 

1806. 

13 

18C3. 

1370. 

14 

1755. 

1868. 

15 

1620. 

1690- 

16 

1488. 

1536. 

0 

AVG. 

1624. 

1719. 

23 

1408. 

1789. 

24 

1756. 

184a. 

25 

»562. 

1751. 

26 

1495. 

27 

1381. 

147C. 

23 

1171. 

1239. 

0 


AVG* 

1462. 

1619. 

34 

1452. 

1593. 

35 

1520. 

36 

1619. 

1542, 

37 

1638. 

1553. 

38 

1670, 

.  1719. 

39 

1453. 

1442. 

C 

AVG. 

1567. 

1570. 

45 

1478. 

1722. 

47 

1718. 

1881. 

48 

1683. 

1786. 

49 

1752. 

1728. 

50 

1592. 

1679. 

51 

1333. 

1456. 

0 

AVG. 

1593. 

1709, 

3 

4 

5 

1720. 

1666. 

1586. 

1806. 

1676. 

1504. 

1887. 

1694. 

1506. 

1739. 

1692. 

1476. 

1652. 

1650, 

1565. 

1655. 

1744. 

1752- 

1743. 

1687. 

1565. 

1636. 

1580. 

1630. 

1735. 

1600. 

1467. 

1807. 

1650. 

1449. 

1809. 

1640. 

1449. 

1673. 

1538. 

1424. 

1565. 

1560. 

1573. 

1704. 

1596. 

1499. 

1883. 

1791. 

1705. 

1920. 

1813. 

1620. 

1788. 

1651. 

1592. 

1628. 

1624. 

1514. 

1460. 

1412, 

1285. 

1334. 

1358. 

1661. 

1643. 

1534. 

1679. 

1874. 

1£96. 

1863, 

1706. 

1743. 

1/75. 

1832, 

1634. 

1629. 

1664. 

1539. 

1627. 

1516. 

1375- 

1423- 

1388- 

1341. 

1666. 

1663. 

1588. 

1741. 

1840. 

1743, 

1884. 

1757. 

1657. 

1642. 

1731. 

1568. 

1694, 

1620. 

1401. 

- 

1560. 

1484, 

1487. 

1561. 

1591. 

1690. 

1676. 

1574. 

LINER  POS.  1 


AVG.  14  = 

1653. 

AVG.  T3  = 

678. 

PATTERN  FAC.s 

0.241 

AVGT4-T3  » 

975. 

KAXT4-AVGT4  = 

235. 

LINER  POS. 

3 

AVG-  T4  = 

1628. 

AVG.  T3  = 

678. 

PATTERN  FAC.= 

0.254 

AVGT4-T3  = 

950. 

KAXT4-AVGT4  = 

241. 

LINER  POS. 

5 

AVG.  T4  = 

1580. 

AVG.  T3  * 

678, 

PATTERN  FAC,-- 

0.376 

AVGT4-T3  = 

902. 

KAXT4-AyGT4  = 

339. 

LINER  POS. 

7 

AVG.  T4  s 

1612. 

AVG.  T3  = 

678. 

PATTERN  FAC.= 

0.304 

AVGT4-T3  = 

934. 

PAXT4-AVGT4  = 

284. 

LINER  POS. 

9 

AVG.  74  = 

1647. 

AVG,  T3  = 

67S. 

PATTERN  FAC,= 

G.244 

AVGTA-TS  » 

KAXT4-AVGT4  = 

237. 

Fig.  4.1-45 


G23866 


T4  profile  and  pattern*  EVALuaTICN  PRCGRAH  - 
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1717. 

1524 

1619. 

1625 

1695. 

1697 

1706. 

!60 

1635. 

16 1 4 

1763. 

1411. 

i.22 

1559. 

1376 

1231. 

1362 

1333. 

1396 

1418. 

14.3 

914. 

912 

761. 

721 

1443.4 

?391 

THAX  1819.  THIN  731. 


TSHPERATORS  AVERAGES 

•JAN  10  AVa  Cffi  4  AVG  CAK  10>4  AVG 
1417.5  1292.0  1355.6 


RCG  18t7280  RPK# T2-78«0f TS-1160* JP-5  FUEL* 10- 


•  t 

4.  men 

;  CAN  iO 

TEfrP  i-26 

1 

2 

I 

1639. 

C 

2 

1538. 

1226. 

3 

1498. 

1331. 

A 

1505. 

1542. 

5 

1626. 

1364. 

6 

1331- 

1317. 

7 

1616. 

1514. 

8 

1334. 

1369. 

9 

1426. 

1487. 

10 

1563. 

1603. 

11 

1402. 

1412. 

12 

1672. 

1501. 

13 

1178. 

1484. 

CCL.AVE< 

>1483.1 

1429.3 

OVERALL 

AVERAGE 

1457.26 

LINER 

CAN  10 

TEMP  27-36 

1 

2 

1 

1286. 

1236. 

2 

1540. 

1556. 

3 

1298. 

1278. 

A 

1371. 

1254. 

5 

1374. 

1283. 

COL.AVE. 

1373.8 

1321.4 

OVERALL 

AVERAGE 

1347.60 

LINER 

CAN  4  TEMP  1-26 

1 

2 

1 

1541. 

1256, 

2 

1520. 

1059. 

3 

1344. 

1441. 

4 

1365. 

1374. 

5 

1339. 

1366. 

6 

7 

1701. 

1362. 

8 

1389. 

1340. 

9 

1383. 

1396. 

10 

1427. 

1530. 

11 

1298. 

1432. 

12 

1221. 

1289. 

13 

1262- 

1201. 

CCL.AVE. 

1399.3 

1337.8 

OVERALL 

AVERAGE 

1368.52 

TMAX  1672, 


THAX  1556. 


TMAX  1701. 


thin  1178. 


thin  1236. 


TMIN  1059. 


RCG  13,7?&0  RPK,T2-78.0,T5-1160,JP-5  FUEL. 1ft 


LINER 

CAN  4  TEMP  27-36 
1  2 

1 

1116. 

1051. 

2 

1261. 

1267. 

3 

1009. 

1189. 

4 

956- 

1119. 

5 

1193. 

1237. 

COL.AVE 

-1107.2 

1172.6 

OVERALL 

AVERAGE 

1139.91 

DIAPHRAGM- TEMPERATURES 

1  2 

1 

1705. 

1659. 

2 

1582. 

.  1557. 

3 

1689. 

1587. 

4 

1833. 

1854. 

5 

1776. 

1386. 

6 

7 

1749. 

1615. 

1729. 

8 

1393. 

1441. 

9 

1443. 

1419. 

10 

11 

1524. 

1329. 

1745. 

12 

1427. 

1399. 

13 

1050. 

1045, 

COL.AVE. 

1565.7 

1512.5 

overall 

AVERAGE 

1485.49 

TJESiPERATUHS  AVERAGES 

CA«  10  AVa  CAN  4  AVG  CAN 
1^25.9  1501.3 


TMAX  1267.  TMIN  956. 


3  4 

1717.  1541. 

1642.  1629. 

1729.  1766. 

1742.  1661. 

1668.  1651. 

1770. 

1441.  1453. 

1584.  14C2. 

1027.  1384. 

1369.  1417. 

1437.  1453, 

927.  931. 

769.  739. 

1447.9  1418.9 

TMAX  1854.  TMIN  739. 


10+4  AVG 
1364.5 


i'io-  4.--^ 


RDG  22f7330  RPM , T2-78. 5 t T5- I 187 , JP-5  FUELt 10-15-63 


LINER 

CAN  10 

TEMP  1-26 

1 

2 

1 

1654. 

C 

2  . 

1558. 

1244. 

% 

149S* 

1399* 

4 

1534.. 

1566. 

5 

1 646. 

1390. 

6 

1336. 

1329. 

7 

1651. 

1541. 

8 

1350. 

1395. 

9 

1460. 

1515. 

10 

1577. 

1609. 

11 

1428. 

1424. 

12 

1702. 

1501. 

13 

1190. 

1531. 

COL.AVE. 

>1506.6 

1450.2 

OVERALL 

AVERAGE 

1^70.55 

LINER 

CAN  10 

TEMP  27-36 

1 

2 

1 

1307. 

1268. 

2 

1557. 

3 

1322. 

1305. 

4 

1390. 

1275. 

5 

1401. 

1325. 

CCL.AVE. 

.1395.5 

1293.4 

overall 

AVERAGE 

1350.12 

LINER 

CAN  4  TEMP  1-26 

1 

2 

1 

1575. 

1298. 

2 

1558. 

1211. 

3 

1344. 

1462. 

4 

1387. 

1393. 

5 

1362. 

1387. 

6 

7 

1711. 

1381. 

8 

1426. 

1379. 

9 

1405. 

1419. 

10 

1451. 

1567. 

11 

1331. 

1443- 

12 

1242. 

1310. 

13 

1220. 

1221. 

CCL.AVE, 

.1417.7 

1372.6 

OVERALL 

AVERAGE 

1395.28 

TMAX  1702. 


TMAX  1557. 


TMAX  1711. 


THIN  1190. 


THIN  1268. 


THIN  1211 


RCG 

22,7330 

RPy,T2-78.5rT5-1187.JP-5  FUEL, 10 

LINPR 

CAN  4  TEKP  27-36 

1  0 

1 

1135. 

4. 

1066. 

2 

1272. 

1286. 

3 

1030* 

1199. 

4 

973. 

1139. 

5 

1215. 

1261. 

ccL.Ave. 

1125.2 

1190.3 

OVERALL 

AVERAGE 

1157.77  THAX  1286.  THIN  973. 

CIAPHRAGK  TEKPERATURES 

. 

1 

2 

3 

4 

1 

1696. 

1653. 

1760. 

1574. 

2 

1620. 

1565, 

1656. 

1661. 

3 

1726. 

1590. 

1754. 

1806. 

4 

1827. 

1842. 

1783. 

1726. 

5 

1804. 

1411. 

1712. 

1661. 

'6 

1774. 

1755. 

1807. 

7 

1582- 

1503. 

1475. 

8 

1426. 

1468. 

1550. 

1435. 

9 

1476. 

1463. 

1032. 

1403. 

10 

1500. 

1354. 

1403. 

1456. 

11 

1699. 

1457. 

1494. 

12 

1463. 

1440. 

940. 

947. 

13 

1060. 

1056. 

776. 

749. 

CCL.AVE 

,1579.6 

1524.8 

1471. 

8  1449. C 

overall 

AVERAGE 

1505.60 

THAX 

1842.  thin  749. 

T?KPSRAT08E  AVERAGES 


CAN  10  AVQ  CAN  4  AVG 
1445.5  1525.4 


CAN  10+4  AVQ 

1585.4 


:'-63 


Fig.  4.  £'-13 


RPG  26  RPy  6890tT2-«62.0f  T5-920tDIESgL  FUEL  1 10-2P-63 


LINER 

CAN  10 

VEHP  1-26 

1 

2 

1 

1426. 

C 

2 

1352. 

3 

JS9. 

136  3-. 

1405. 

5 

1482. 

1205. 

6 

1167. 

1220. 

7 

1408. 

1343. 

8 

1236. 

1185. 

9 

1261. 

1359. 

10 

1425. 

1478. 

11 

1310. 

C 

12 

1571. 

u 

13 

C 

1359. 

COL.iiVE. 

1363.3 

1286.0 

OVERALL 

AVERAGE 

1328.18 

LINER 

CAN  10 

1 

TEKP  27-36 

> 

1 

2 

1106. 

1328. 

1072. 

3 

1191. 

1082. 

4 

1181. 

1070. 

5 

1168. 

1088. 

CCL.AVE. 

1194.9 

1078.1 

OVERALL 

AVERAGE 

1142.97 

LINER 

CAN  4  T 

EMP  1-26 

1 

2 

1 

1420. 

1139. 

2 

1409. 

1U4. 

3 

1161. 

1280. 

4 

1222. 

1242. 

5 

1707. 

1209. 

6 

1090. 

7 

1517. 

1226. 

8 

1275. 

1138. 

9 

1187. 

1270. 

10 

1295. 

1357. 

11 

1158. 

1305. 

12 

1125. 

1196. 

13 

1265- 

1080. 

CCL.AVE. 

.1256.4 

1213.0 

OVERALL 

AVERAGE 

1235.60 

THAX  1571. 


TMAX  1328. 


TKAX  1517. 


THIN  1124. 


thin  1070. 


THIN  1080. 


diaphragm  temperatures 


I  2 

1  127A.  1373. 

2  1280.  1282. 

3  1372.  1281. 

A  1501.  1A73. 

5  1A41.  1195. 

6  1444.  1434. 

7  1225.  1117. 

8  1142.  1179. 

^  1141.  1139. 

10  1177.  1051. 

11  1307. 

12  1140,  1142. 

13  867.  855, 

CCL.AVE.1258.7  217.6 

CVERALL  average  1206.25 

tzkpsratuhe  averages 


3  4 

1283. 

1357,  1361. 

1401c  1440. 

1384. 

1352.  1358. 

1418.  1417, 

1158.  U59. 

1219.  1128. 

1149.  1120.  ■ 

1108,  1132. 

1153. 

784.  7£0. 

666.  638, 

1161.2  1181^2 

TMAX  1501.  Tmn  638. 


OAK  10+4  AVG 

1274.4  1170»1  1219.1 


RCG  30,RPy  7114,T2-65.5,T5-1050.CIESEL  FUEL . 10-22-63 


lihtR 

CAN  10 

TEMP  1-26 

1 

2 

1 

1563. 

C 

2 

1432. 

1200. 

3 

1342. 

1285. 

4 

1443. 

1484, 

5 

1555. 

1317. 

6 

1251. 

1314. 

7 

1597. 

1528. 

8 

1325. 

1306. 

9 

1395. 

1453. 

10 

1520. 

1542. 

11 

1381. 

C 

12 

1629. 

C 

13 

C 

1445, 

COL.AVE. 

1452.8 

1387.6 

OVERALL  AVERAGE  1423*17  7MAX  1629.  THIN  1200. 

LINER  CAN  10  TEMP  27-36 
i  2 

1  1194.  1137. 

2  1366. 

3  1268.  1209. 

4  1338.  1179. 

5  1316.  1252. 

COL.AVE. 1296.6  1194.3 

OVERALL  AVERAGE  1251.17  TMAX  1366.  THIN  1137. 


LINER  CAN  4  TEMP  1-26 
1  2 

1  1502.  U33. 

2  1477.  1160. 

3  1399. 

4  1333.  1337. 

5  1283.  1346. 

6  1226. 

7  1641,  1345. 

8  1336.  1279. 

9  1284,  1328. 

10  1349.  1422. 

11  1258.  1366. 

12  1179.  1248. 

13  1307.  1177, 

CCL.AVE.1348.2  1303.3 

OVERALL  AVERAGE  1325.71  THAX  1641. 


thin  1160. 


«...  «p>  f*  t  C  CC%  C>1C*  tA- 

KUU  JUtKKf".  f  n**  »  I  ^:— OD*  3*  «  3— 4wl>v»  ui  eicu  ruCwfiv- 


UNER  CAN  4  TEKP  Zr-36 
I  2 


1 

1074. 

1015. 

2 

1247. 

1247. 

1 

§79. 

U$i« 

4 

925. 

1071. 

5 

1130. 

1175. 

CCL.AVE. 

1070,3 

1132.0 

1247.  THIN 

overall 

AVERAGE 

1101.15 

TMAX 

CIAPHRAGK  TERPERATURES 

1 

2 

3 

4 

1 

1532. 

1498. 

1428. 

2 

1429. 

1426. 

1567. 

1517, 

3 

1536. 

1413. 

1607. 

1674. 

4 

1655. 

1667. 

1572. 

5 

1607. 

1309. 

1519. 

1510. 

6 

1683.7 

1615. 

1601. 

1577. 

7 

1432. 

1260. 

1298. 

1360. 

8 

1308, 

1297. 

1415. 

1252. 

9 

1291. 

1285. 

1337. 

1269.  ‘ 

10 

1356. 

1192. 

1243. 

1302. 

11 

1301. 

1542. 

1313. 

12 

1310. 

1299. 

857. 

852. 

13 

951. 

930. 

726. 

692. 

COL.AVE. 

.1414.7 

1364.2 

1317. 

2  1332.3 

overall 

AVERAGE 

1359.53 

TMAX 

1683.  THIN 

■rasPERATuas  averages 

CAK  10  AVG  CAfi  4  AVO  CAB  10+4  AVG 

1373.2  1259.7  1313.8 


»«/•  npu  TIOC  TP  — Aa  n_TC_T»AA  ATCCCI  C«ICI 


inci\  XU 

1 

1  cnr  i  — C.W 

2 

i 

1602. 

C 

2 

1461. 

1220. 

a 

laid. 

1126* 

4 

1476.. 

1503. 

5 

1573. 

1374. 

6 

1299. 

1357. 

7 

1692. 

1600. 

8 

1351. 

1327. 

9 

1439. 

1487. 

10 

1541. 

1569. 

11 

1403. 

U 

12 

1679. 

C 

13 

C 

1474. 

OL 

.  A VE. 1487.9 

1424.7 

:VERALt.  AVERAGE  1459.16  THAX  1692.  THIN  1220. 
LINER  CAN  10  TEMP  27-36 


1 

2 

1 

1217. 

1155. 

2 

1359. 

3 

1294. 

1235. 

4 

1343. 

1219. 

5 

1393. 

1329. 

:CL- 

AVE-1321.5 

1234.6 

IVERAIL  AVERAGE  1282.90  THAX  1393.  THIN  1155. 


LINER  CAN  4  TEHP  1-26 


1 

2 

1 

1514. 

IZSiO. 

2 

1495. 

1183. 

3 

1433. 

4 

1368. 

1372. 

5 

1314. 

1384. 

6 

1260- 

7 

17C6. 

1360. 

3 

1332. 

1338. 

9 

1332- 

1359. 

10 

1388. 

1469. 

11 

1299. 

1451. 

12 

1207- 

1294. 

13 

1213. 

1205. 

CL.AVE, 

.1369.1 

1341.7 

VERALL 

AVERAGE 

1355.37 

THAX  1706 


THIN  1185 


1  i 

1 

LINER 

CAN  A  TEMP  27-36 

1 

2 

L 

1 

1113. 

lOAO. 

k  1 

2 

1277. 

1279c 

1 

3 

990. 

1173. 

A 

956.. 

1101. 

1 

5 

IIAA. 

1198. 

'  1 

COL.AVE. 

1097.9 

1158.3 

►  1 

CVERALL 

AVERAGE 

1128.10 

THAX  1279 

.  THIN 

i 

CIAPHRAGM  TEMPERATURES 

* 

2 

3 

4 

1 

I 

1567. 

1536. 

1471. 

2 

1A88. 

1A76. 

1585. 

1558. 

3 

1575. 

1A33. 

1653. 

17  A4. 

A 

1711. 

172A. 

1630. 

{ 

5 

1663. 

1355. 

1582. 

1532. 

e 

1702. 

1666. 

1668. 

1639. 

7 

1A91. 

1297. 

1353. 

1393. 

i 

8 

1338. 

13A5. 

1A67. 

1307. 

i 

9 

13A0. 

13AA. 

1374. 

1303. 

10 

1A09. 

12A5. 

1299. 

13A7. 

I 

11 

1337. 

1606. 

1374. 

j 

12 

1359. 

13A1. 

879. 

8C2. 

13 

976. 

962. 

7A2. 

707. 

'  ( 

COL.AVE. 

,1A58.2 

lAlO.O 

1360.3 

1330.0 

: 

CVERALL 

AVERAGE 

1A0A.69 

THAX  17AA 

1.  TMIN 

j  rEKPSRATOfiS  AVSSAGES 

GAfi  10  AYO  CAB  4  A?G  CAB  I0*k  ATG 
1408.0  1288.5  1545.5 

i 

i 


RDG  38,RPN  7280, T2-69.0,T5-1135. DIESEL  FUEL , 10-22-63 


LINER 

CAN  10 
i 

TEKP  1-26 
2 

1 

1621. 

C 

2 

1480. 

1229. 

3 

1345. 

1353. 

4 

1506, 

1536. 

5 

1588. 

1401. 

6 

1347. 

1380. 

7 

1721. 

1589. 

S 

1374. 

1405. 

9 

1548. 

1516. 

10 

1539. 

1515. 

11 

1452. 

C 

12 

1668. 

C 

13 

C 

1523. 

COL.AVE. 

>1615.8 

1444.8 

overall  average  1483.53  TMAX  1721.  THIN  1229. 
LINER  CAN  10  TEHP  27-36 


1 

2 

1 

1310. 

1226. 

2 

1599. 

1292. 

1249. 

4 

1363.  - 

1257. 

5 

1396. 

1304. 

CCL. 

AVE. 1391.8 

1259.1 

OVERALL  AVERAGE  1332.84  THAX  1599.  THIN  1226. 


LINER  CAN  4  TEMP  1-26 


1 

2 

1 

1540. 

1262. 

2 

1524. 

1179. 

3 

1437. 

4 

1386. 

1400. 

5 

1338. 

1376. 

6 

1279. 

7 

1716. 

1381. 

8 

1334, 

1404. 

9 

1379. 

1387. 

10 

1421. 

1503. 

*.l 

1333. 

i2 

1216. 

1273. 

13 

1212. 

1237. 

CCL. AVE 

.1390.0 

134G.8 

iverall 

AVERAGE 

1370.33 

THAX  1716 


THIN  1179. 


T 


T 


7 


t 


RCG 

38,RPM 

7280, T2- 

LINER 

CAN  4  TEMP  27-36 

1 

2 

1 

1159. 

1069. 

2 

1345. 

1325. 

3 

1024. 

U92. 

4 

990. 

1149. 

5 

1175. 

1231. 

CCL.AVE. 

1138.5 

1193.3 

CVERALL 

AVERAGE 

1165.90 

THAX  1345. 


TKIN  990. 


DIAPHRAGM  TEMPERATURES 


1 

2 

3 

4 

1 

1621. 

1581. 

1516 

2 

1545. 

1522. 

1653. 

1640 

3 

1633. 

1503. 

1694. 

1790 

4 

1779. 

1789. 

1680 

5 

1701. 

1393. 

1650. 

1635 

6 

1792. 

1751. 

1705. 

1677 

7 

1547. 

1329. 

1416. 

1402 

8 

1386. 

1399. 

1529. 

1344 

9 

1383. 

1398. 

1401. 

1343 

10 

1464. 

1279, 

1350. 

1391 

11 

1471. 

1668. 

1426 

12 

1389. 

1378. 

899. 

506 

13 

1001. 

990. 

759. 

724 

COL.AVE. 

1516.4 

1460.1 

1405.8 

1421 

CVERALL 

AVERAGE 

1453.68 

TMAX  1792 

'  « 

TMIN  724. 


TEMPERATURE  AVERAGES 


CAN  10  AVG 

1439.8 


CAN  4  AVG 
1308.4 


CAN  10+4  AVG 

1372.0 


Fit 


ij 


RCG  A2fRP^'  7295,T2-70.0,T5-116Q;CI£SE!,  F’JCL  ,  10-22-63 


LINER 

CAN  10 

TEMP  1-26 

1 

2 

1 

1637. 

C 

2 

1503. 

1226. 

3 

1310. 

1392. 

4 

1541. 

1508. 

5 

1576. 

1455. 

6 

1382. 

1393. 

7 

1799. 

1545. 

8 

1389. 

1376. 

9 

1514. 

1559. 

10 

1589. 

1593. 

11 

1444. 

C 

12 

1710. 

C 

13 

C 

1529. 

COL.AVE 

.1532.8 

1457.6 

OVERALL 

average 

1498.66 

TMAX  1799.  TMIN  1226. 


LINER 

CAN  10 

TEMP  27“ 

1 

2 

1 

1277. 

1194. 

2 

1438. 

3 

1315. 

1275. 

4 

1370. 

1251. 

5 

1443. 

1368. 

COL.AVE. 

1368.7 

1271.9 

overall 

AVERAGE 

1325.71 

LINER 

CAN  4  TEMP  1-26 

1 

2 

1 

1552-. 

1305. 

2 

1544, 

1215. 

3 

1468. 

4 

1383. 

1392. 

5 

1353. 

1376. 

6 

1279, 

7 

1734. 

1394. 

8 

1381. 

1392. 

9 

1363. 

1376. 

10 

1410. 

1517. 

11 

1280. 

12 

1197. 

1280. 

13 

1292. 

1208. 

COL.AVE 

.1397.4 

1356.7 

OVERALL 

AVERAGE 

1377.92 

TMAX  1443. 


TMAX  1734. 


TMIN  1194. 


THIN  1197. 


Vio-.  Jl.P-CSP 


4 


RCG  A2,RrK  "295tTZ-70.0f TS-llbOiDIESEL 


FUEtf 10“22~63 


LlnER  CAN  4  TtHP 

1  2 

1  1140.  1038. 

2  1270.  1266. 

3  1036.  120S. 

^  993.  1126. 

5  1197.  1256. 

C0L.AVE.1127. 4  1178.1 

OVERALL  AVERAGE  11S2.74  TMAX  1270.  THIN  993. 


DIAPHRAGM  TEMPERATURES 
1  2 

1  1653.  1585. 

2  1553.  1532. 

3  1643.  1466. 

4  1786.  1808. 

5  1744.  1415. 

6  1802.  1765. 

7  1570.  1366. 

8  1426.  1427. 

9  1401.  1411. 

10  1494.  1304. 

11  1451.  1715. 

12  1425.  1396. 

13  1004.  993. 

COL.AVE.1535.0  1475.8 

OVERALL  AVERAGE  1470.80 

TEMPERATORE  AVERAGES 

CAN  10  AVQ  CAN  4  AVG 

1448.4  1509.7 


3  4 

1528. 

1650.  1649. 

1744.  1829. 

1707. 

1669.  1646. 

1724.  1650. 

1430.  1416. 

1562.  1364. 

1429.  1375. 

1363.  1431. 

1443. 

^07.  91i. 

766.  732. 

1424.5  1437.2 

TMAX  1829.  TMIN  732. 


CAN  10+4  AVQ 

1576.9 


—  u. 


RCG  45tRPy  7346, T?.-73.-Q,TS-llS5, DIESEL  FuEL  ,  10-22-63 


LINER 

CAN  10 

TEMP  1- 

1 

2 

1 

1647. 

2 

1500. 

1239, 

3 

uu. 

1401, 

4 

1565. 

1501. 

5 

1561. 

1436. 

6 

1401. 

1374. 

7 

1691. 

1606. 

8 

1377. 

1378, 

9 

1545. 

1575. 

10 

1616. 

1634. 

11 

1446. 

12 

1729. 

13 

C 

1603. 

COL. AVE. 1532.4  1480,0 

overall  average  1538.56 


TMAX  1729,  TMIN  1239. 


LINER  CAN  10  TEMP  27-36 
I  2 

1  1295. 

2  1476. 

3  1354.  1293. 

4  1410.  1273. 

5  1436.  1376. 

COL.AVE.1394.3  1314.2 

OVERALL  AVERAGE  1364.26  TMAX  1476 


TWIN  1273, 


LINER  CAN  4  TEMP  1-26 
I  2 

1  1545.  1316. 

2  1576.  1219. 

3  1493. 

4  1427.  1418. 

5  1398. 


I 

1  1545. 

2  1576. 

3 

4  1427. 

5 

6  1317. 

7  1733. 

8  1420. 

9  1394. 

10  1432. 

11  1361. 

12  1242. 

13  1090, 
CCL. AVE. 1412.6 
CVERALL  AVERAGE 


1404. 

1449. 

1395. 

1547. 

1297. 

1260. 

1381.4 

1397.00 


TMAX  1733. 


TMIN  1090. 


Kig.  L.2-LL 


RCG  45,RPK  7346,12-73. 0,15-1185. DIESEL  FLEL , 10-22-63 


LINER 

CAN  4 
i 

TEMP  27-36 
2 

1 

1196. 

1078. 

2 

1337. 

1318. 

3 

1057. 

1231. 

4 

1028.. 

1157. 

R 

1195. 

1260. 

CCL.AVE. 

1162.8 

1208.7 

OVERALL  AVERAGE  1185.73  TMAX  1337.  THIN  1028. 
CTAPHRAGH  TEKPERATURES 


1 

2 

3 

4 

'  1 

1637. 

1595. 

1568. 

1  2 

1600. 

1547. 

1644. 

1670. 

3 

1688. 

1501. 

1799. 

1806. 

(  5 

1  ^ 

1749. 

1452. 

1715. 

1666. 

'■  6 

1803. 

1756. 

1753. 

1683. 

7 

1582. 

1387. 

1492. 

1438. 

1464. 

1474. 

1576. 

1428. 

1  9 

1444. 

1460. 

1431. 

1413. 

1C 

1517. 

1333. 

1400. 

1436. 

i 

1421. 

1731. 

1491. 

12 

1434. 

1418. 

927. 

934. 

13 

1025. 

1017. 

778. 

746. 

COL.AVE. 

'551.3 

1498.2 

1413.1 

1406.7 

I  OVERALL 

•‘=RAGE 

1474.69 

THAX  1806 

.  THIN 

TJ3-iPERAT0E  AVERAGES 


I  CAN  10  AVG  CAN  4  AVG  CAN  10+4  AVG 

1470.1  1331.0  1398.3 

I 

i 

I 

I 

1 


RCG  49fRPr  74 15 1 T5— 1212# Cl cScL  rU£L»iO“22'* 


LINER 

CAN  10 

TEH?  i— 26 

1 

2 

1 

1642. 

C 

2 

1508. 

1220. 

3 

1255. 

1435. 

4 

I62Q. 

1452. 

5 

1441. 

1561. 

6 

1448. 

1435. 

7 

1794. 

1610. 

8 

1396. 

1426. 

9 

1592. 

1583. 

10 

1633. 

1656. 

11 

1497. 

C 

•12 

1761. 

C 

13 

C 

1618. 

COL.AVE.1549.0 

1500.0 

OVERALL 

average 

1526.72 

LINER 

CAN  10 

TEMP  27-36 

1 

2 

1 

1326. 

2 

1465. 

3 

1374. 

1331. 

4 

1380. 

1299. 

5 

1460. 

1410. 

col.ave. 

.1405.0 

1346.6 

overall 

AVERAGE 

1383.11 

LINER 

CAN  4  TEMP  1-26 

1 

2 

1 

15^8. 

1346. 

2 

1609. 

1239. 

3 

1532. 

4 

1467. 

1449. 

5 

1438. 

6 

1382. 

7 

1755. 

1413. 

8 

1390. 

1507. 

9 

1471. 

1462. 

10 

1478. 

1576. 

11 

1372. 

12 

1250. 

1317. 

13 

1105- 

1261. 

COL.AVE. 

.1438.0 

1412.9 

OVERALL 

AVERAGE 

1425.46 

THAX  1794. 


TMAX  1485. 


TMAX  1755. 


THIN  1220. 


THIN  1299. 


THIN  1105. 


Fig.  4.2-26 


I 


^  ft.  o*-ift  -*  •  cr;r 

i  2 


1 

.1200. 

1086. 

2 

1339. 

1327. 

3 

1082. 

1255. 

A 

10A5. 

1169. 

5 

1208. 

1282. 

CGL. 

AVE.117A.8 

1223.6 

OVERALL  AVERAGE 

1199.19 

TKAX  1339 

.  THIN  1045. 

CIAPHRAGK  TEKPERATURES 

1 

2 

3 

A 

1 

1670. 

1618. 

1591. 

2 

1636. 

1592. 

167A. 

1685. 

3 

1717. 

1529. 

A 

1827. 

1830. 

5 

1780. 

1A71. 

1751. 

1709. 

6 

1817. 

1783. 

1763. 

1711. 

7 

1608. 

1A09. 

1502. 

1425- 

8 

1A93. 

1511. 

1612. 

1A39. 

9 

1A66. 

1A83. 

1A26. 

1452. 

10 

155A. 

1358. 

1A32. 

1467. 

11 

lAAA. 

1779. 

1510. 

12 

1AA8. 

1A53. 

9A3. 

950. 

13 

1038. 

1035. 

788. 

759. 

CCL. 

AVE. 1577.4 

1527.1 

1432.3 

1427.1  ! 

CVEHAIL  AVERAGE  IA98.85  TKAX  1330.  THIN  759. 

TZKPSRATIJHS  AVERAGES 

CAK  10  AYG  CAi?  4  AVG  CAJ?  10+4  AVG 
1488.4  1354.8  1419.4 


I 


SCG  53.RPy  7140,T2-78.5tT5-1050fD.F.-lST  10  HR, 10-22-63 


LINER 

Oak  10 

TEMP  i-2 

1 

2 

1 

1572. 

C 

2 

1A58. 

1177. 

3 

128A. 

1322. 

A 

1522. 

1452. 

5 

1551. 

1A51. 

6 

1301. 

1375. 

7 

1651. 

1576. 

8 

1312.  . 

1318. 

9 

1507. 

1530. 

10 

15A5. 

1594. 

11 

1A15. 

C 

12 

1669. 

C 

13 

C 

1563. 

COL.AVE. 

,1482.5 

1436.0 

OVERALL 

AVERAGE 

1461. 3r 

LINER 

'■AN  10 

TEMP  27- 

1 

2 

1 

12A4. 

2 

1453. 

3 

1326. 

1202. 

A 

1A04. 

1212, 

5 

1359. 

1304. 

COL.AVe^ 

,1357.3 

1239.2 

OVERALL 

AVERAGE 

1313.02 

LINER 

CAN  A  TEMP  1-26 

I 

2 

1 

1491. 

1261. 

2 

1505. 

1122. 

3 

1382. 

A 

1331. 

1330. 

3 

1273. 

6 

1195. 

7 

1667. 

1307. 

8 

1379. 

1323. 

9 

1337, 

1376. 

10 

1414. 

1560. 

11 

1214. 

12 

1179. 

1255. 

13 

1259. 

1154. 

tCL-AVE, 

.1361.0 

1304.0 

overall 

AVERAGE 

1332.50 

THAX  1669.  Thin  1177. 


THAX  1A53.  TKIK  1202i 


T«AX  1667.  THIN  1122. 


1. 1  .^tS 


CG  SS.RPy 

7140. T2- 

S  C-iS  4  T£yp  27-3£ 

I 

2 

1075. 

992. 

1193. 

1198. 

IGi?. 

978. 

1086. 

1115. 

UB5. 

i-1075.7 

U36.9 

AVcRAGE 

1106.78 

SAG?'  T£y? 

cRATURES 

1 

2 

1517. 

1464. 

1447. 

1422. 

1501. 

1354. 

1643. 

1664. 

1634. 

1344. 

1656. 

1580. 

1463. 

1262. 

1338. 

1295. 

1237. 

1272. 

1396. 

1139. 

1299. 

1593. 

1292. 

1299. 

953, 

937. 

1417.3 

1359.7 

^  ^  w  f  ^  *  r  < 


1C  hr, 13-23-63 


TXAX  1223.  TKlJi  gyfi. 


1539, 


1547. 

1545. 

1295. 

1443. 

1305. 

1240. 

865. 

740. 

1260.6 


4 

14C8. 

1503. 


1513. 

1525. 

1347. 

1260. 

1296. 

1365. 

1305. 

867. 

707. 

1281.5 


CVE«,LL  AVERSE  U.U81  707 


?iK?23A7CaZ  A7S3A8S3 

CA2;  iC  A¥3  CAS  4  AVO 
1421.8  1262.0 


CAS  i0-i4  A7G 

1359.5 


RCG  82,R?«  7270«T2-68.0,T5-1160:CF-2ND  10 


LihcR 

CAS  10 

TEH?  i 

1 

2 

1 

1579. 

2 

C 

1153 

3 

C 

1231 

4 

1505. 

1527 

5 

C 

1590 

C 

1269 

C 

1181 

8 

1368. 

1532 

9 

1758. 

1550 

10 

1351. 

1270 

11 

1444. 

12 

1657. 

982 

13 

1383. 

1518 

CCL<.AVE<rl505.8  1347.6 

OVERALL  AVERAGE  1414.22  TMAX  1758.  TKIN 


LIKER 

CAS  10 

TEX?  27- 

1 

2 

1 

1247. 

2 

1626. 

3 

1203. 

1107- 

4 

1259. 

1196. 

5 

1359. 

1227. 

CCL.AVE. 

.1338.8 

1177.0 

overall 

AVERAGE 

1278.12 

LIXER 

CAK  4  TcK?  1-26 

1 

2 

1 

1388. 

1222. 

2 

1504. 

1133. 

3 

1407. 

4 

1431. 

1395. 

5 

1372. 

6 

1403. 

7 

1159. 

8 

1188. 

1479. 

9 

1469. 

1439. 

10 

1465. 

1420. 

11 

1285. 

12 

1154. 

1283. 

13 

1087. 

1145. 

CGL.AVE. 

.1337.6 

1314.5 

Overall 

AVERAGE 

1325.46 

TMAX  1626. 


thin 


982. 


1107. 


1NAX  1504. 


THIS  1087 


T 


7 


I 

l 


RCG  S2,RPK  7270.T2-68.0.T5-1160iCF-2N0  10  HRtlO-22-63 


\ 


I 


I 


! 


LINER  CiiN  4  TEHP  27-36 


1 

« 

2 

1 

1129. 

981. 

2 

1188. 

1175, 

3 

1036. 

n35. 

4 

985. 

1116. 

5 

1143. 

1216. 

CCL.iVE. 

1096.4 

1124.7 

CVbRiiLL 

AVERAGE 

1110.53 

THAX  1216. 

TKIN 

CIAPhRAGy  TEKPERATURES 

1 

2 

3 

4 

1 

1732. 

1565. 

1507. 

2 

1531. 

1538. 

1667. 

1677. 

3 

1671. 

1516. 

1096. 

4 

1748. 

1818c 

5 

1719. 

1631. 

1633. 

1614. 

6 

1832. 

1779. 

1696. 

7 

1531. 

1328. 

1379. 

1331. 

S 

1350. 

1418. 

1512. 

1317. 

9 

1368. 

2383. 

1328. 

1343. 

10 

1434. 

1271. 

1342. 

1357. 

11 

1439. 

1763. 

1425. 

12 

1327. 

1342. 

912. 

9C5. 

13 

992. 

*<S1. 

765. 

731. 

CGL.AVE. 

1513.5 

148*^. 3 

1317.4 

1333.2 

cverall 

AVERAGE 

1424.97 

THAX  1832 

THIN 

981. 


731. 


fSS>S2AT4j32  ITSaAGS 


CAS  10  170 

1373.9 


CAS  4  175 
•  1256.1 


CAS  10^4  ATS 

1310.9 


{ 


I 


( 


i 


I 


- -s 


.1 


RDG  86,RPK  7270 


tT2-7O.O,T5-1165,CF-2N0 


L 

ZNER 

r  AU  1  A 

»  c nr 

t 

1 

2 

1 

9  C  9  vx 

C 

2 

C 

1204. 

1 

c 

1270, 

4 

1784. 

1012. 

5 

C 

1620. 

6 

C 

999. 

7 

C 

1100. 

8 

1011. 

1478. 

9 

1514. 

1600. 

10 

1302. 

906. 

11 

1437. 

c 

12 

1688. 

940. 

13 

1299. 

1512. 

COL. 

AVE. 

1444.8 

1240.2 

OVERALL 

AVERAGE 

1326.37 

TMAX  1788, 


thin 


10  HR, 10-23-63 


906. 


LI.NER  CAN  10  TEMP  27-36 

1  1240. 

2  1539. 

3  1158.  1082. 

J  1223. 

1353.  1241. 

COL. AVE. 1322.6  1181.9 

CVER41.L  *VER*5E  1262.30  TM*X  1539. 


thin  1082. 


LINER  TAN  4  TEMP  1-26 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 


1 

.  2 

1406. 

1233. 

1508. 

1116. 

1351. 

1393. 

1385, 

1319. 

1295. 

1169, 

1281. 

1458. 

1421. 

1455. 

1428. 

1417. 

1312. 

1128. 

1265. 

1175. 

1144. 

1334.8 

1301.3 

:iVERAGE 

1317.27 

-X 


THAX  1508. 


Thin  1116. 


fig.  4. '-32 


ROG  86,RPM  7270,T2-70.0fT5-1165.CF-2ND  10  HR- 10-23-6 


LINER  CAN  4  TEMP  27-36 
I  2 


1 

1130. 

976. 

2 

1197. 

1168. 

9 

102S. 

U70. 

4 

1005. 

1143. 

5 

1200. 

CCL.AVE. 

1089.5 

1131.7 

OVERALL 

AVERAGE 

1112.94 

TMAX  1200. 

TMIN 

DIAPHRAGM  TEMPERATURES 

1 

2 

3 

4 

1 

1754. 

1571. 

1524. 

2 

1547. 

1531. 

1628. 

1623. 

3 

1687. 

1558. 

933. 

4 

1752, 

1876. 

5 

1681. 

1633. 

1636. 

1612  . 

6 

1729. 

1731. 

1727. 

7 

1549. 

1284. 

1383. 

1258. 

8 

1376. 

1380. 

1528. 

1322. 

9 

1337. 

1389. 

1284. 

1352. 

10 

1450. 

1250. 

1344. 

1316. 

11 

1531. 

1754. 

1424. 

12 

1278. 

1351. 

911. 

907. 

13 

992. 

986. 

772. 

733. 

CCL.AVE. 

1512.6 

1484.3 

1310.6 

1310.9 

Overall 

AVERAGE 

1416.87 

Ti  tX  1876 

TMIN 

TEMPERATURE  AVERAGES 


CAN  XO  AVQ ,  CAN  k  AVG  CAN  10+4  AVG 

X309.1  1296.0  1280.6 


j’it;-  ^1.:  oi 


WG  =  7072,I2-7J.5,T5-1050.CF-2N0  10  HR.10-23-63 


LI  ER  CAN  l6  TEKP  1-26 


1 

1 

1508. 

2 

( 

2 

C 

1152. 

3 

C 

1109. 

4 

1469. 

1542. 

5 

C 

1511. 

6 

C 

1478. 

7 

C 

1367. 

8 

1478. 

1401. 

9 

C 

1574. 

1C 

1564. 

1453. 

11 

1393. 

C 

12 

1660. 

C 

13 

1389. 

1453. 

COL.AVE. 

1494.4 

1413.2 

OVERALL  AVERAGE  1446.65  TMAX  1660.  THIN  1152. 


liner  can  10  TEHP  27-36 


1 

2 

3 

4 

5 


1159. 

1384. 

1156. 

1052. 

1131. 

1336. 

1203. 

1259.0 

1129.0 

OVERALL  AVERAGE  1203.27  THAX  1384. 


thin  1052. 


LINER  CAN  4 
1 

1 

2 

3 

4 

5 

6 


TEHP 


8 

9 

10 

11 

12 

13 


1~26 

2 


1357. 

1172. 

1455. 

1024. 

1342. 

1378. 

1359. 

1356. 

1326. 

1163. 

1171. 

1413. 

1383. 

1437. 

1464. 

1501. 

1191. 

IIOO. 

1221. 

1408. 

1077. 

1323.3 

1278.7 

AVERAGE 

1299.95 

THAX  1501.  THIN  1024, 


ROG  89»RPK  7072,T2“73.5,T5«1050,DF-2ND  10  HR, 10-23-63 


LINER  CAN  4  TEMP  27-36 


1  2 

1  1039.  916. 

2  1072.  1070. 

3  9a4»  1082. 

4  932.-  1071. 

5  1160. 

:OL.AVE. 1006.6  1060.0 


DVERALL  AVERAGE  1035.27  THAX  1160.  THIN 
DIAPHRAGM  TEMPERATURES 


1 

2 

3 

4 

1 

1589. 

1445. 

1377. 

2 

1429. 

1405. 

1416. 

1505. 

3 

1550. 

1397. 

4 

1598. 

1692. 

5 

1567. 

1483. 

1505. 

1463. 

6 

1573. 

1591. 

1531. 

7 

1419. 

1218. 

1271. 

1148. 

8 

1242. 

1282. 

1381. 

1203. 

9 

1235. 

1268. 

1163. 

1233. 

10 

1326. 

1151. 

1221. 

1183. 

11 

1249; 

1571. 

1289. 

12 

1166. 

1238. 

856. 

852. 

13 

939. 

934. 

726. 

694. 

OL.AVE 

.1375.7 

1359.6 

1192. 

6  1225.4 

verall 

AVERAGE 

1301.76 

THAX 

1692.  THIN 

.’EMPSRATURE  AVERAGES 

:aH  10  AVG  CAN  4  AVG  CAN  10-^4  AVQ 
1375»7  1220.8  1289.7 


j’‘  n- 


916. 


694. 


kCG  103, 7070,T?-?9.5,r5-l05l,CF-Z.'{D  IC  HR,lC-23-63 


LINER 

CAN  10 

TEXP  1-26 

« 

i 

C. 

1 

1549. 

c 

2 

C 

1164. 

3 

C 

1188. 

4 

1645. 

1620. 

5 

C 

1550. 

6 

C 

1472. 

7 

C 

1127. 

8 

1485. 

1396. 

9 

C 

1644. 

10 

1729. 

C 

11 

1389. 

C 

12 

1719. 

C 

13 

C 

1422. 

COL.AVE. 
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